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The most important thing that 


happens in this room is... SEEING 
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He rein this room executives and eneinecrs of 
a ke ading auto maker to cxXamine new 
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models 
Ceiling giving such nearly perfect light that 


Inect 
car them is a 
it is possible to see every line and shape and 


color ¢xa th as it is. 


This is because the lieht (from concealed 
fluorescent lamps) is diffused through a cor- 


Plexic! 


evenly over all parts of the room, without 


rugated “ceiling” to distribute 
glare, shadows or sharp brightness contrasts. 
The illuminating engineer's ideal 3 to 1 to 


1/3 briehtness ratios are well maintained. 


The Wakefield Ceiling shown here, incor- 


=>" 
PACEMARER 


porating sound-absorbing baffles, spouights 
and sprinkler heads, was built as a complete 
“package” at the Wakefield plant, to archi- 
tects’ specifications, and installed in its en- 
tirety by a Wakefield-licensed electrical con- 
tractor. Area—1,005 feet; Foot- 
candles—50; Lamps—T-12 430 M.A.; Lamp 
spacing —36". 


square 


Whenever you have a vital seeing-hearing 
problem to solve, you will want to consider 
the Wakefield Ceiling. We have prepared a 
comprehensive booklet, a copy of which you 
W. Wakefield 
Brass Company, Vermilion, Ohio. 
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Lighting matehed the fob 


COMFORTABLE 


A California school for deaf children presented this —_ and all—classroom requirements is our business. It 
problem: “To provide comfortable high-intensity will pay you to investigate our complete line. Get 
lighting with freedom from shadows or glare.” B-5254, Westinghouse Electric Corporation, P. O. 
Since the atmosphere was clean, a semi-indirect Box 868, Pittsburgh 30, Pa. 
lighting system was recommended. Results: “60 to 
82 footcandles on the desks . . . 43 on the chalk- 
boards (after three months of continuous use.”) 
What's more, the diffusing plastic that was used 
is attractive, light, easy to handle and easy to clean. 
Building lighting equipment that will meet any— 


you can 6e SURE... its 


Westinghouse 


PLANNED LIGHTING 
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5 REASONS WHY 


Guarantees More Comfortable, 
More Productive Plant Lighting 


To give industry the comfortable, 
vision-saving illumination it needs, 
Day-Brite has completely rede- 
signed its famous Day-Line indus- 
trial line. Now —for the first ime 


industry can have the strong, sturdy 
construction it needs plus the most 
important advance in plant lighting 
in years—10°% upward component 
to provide “comfort for industry.” 


DAY-BRITE. 
Lighting 


LOWER COST— Yer with all the advan 
tages you get with the new CFI DAY 
LINE, prices are substantially lower! 
Better lighting at less cost! Day-Brite 
Lighting, 54432 Bulwer Avenue, 
Se. Lows Mo. In Canada: Amalga 
nated orp., Led., Toronto 6, 
Ontarw 


ON-PROOF TURRET® 
are standard on al! CFI DAY-LINE 


industrials, including the 85-wart fluo- 
rescent lamp units. These finest of all 
heavy-duty sockets give you positive 
lamp seating and allow trouble-free 
lamp mounting. Servicing is quicker 
and easier "“@GECa 


Make the 
trerence! 


9O% 


10% UPWARD LIGHT — Eliminates 
harsh brightness contrasts and dark 
ceilings that can result in irritation or 
nervous fatigue due to eyestrain 
Workers see better, produce more 
Two years of exhaustive research by 
Day-Brite engineers have proven 10% 
upward, 90% downward distribution 
ot light is the most practical for 
industrials. 


ALL-WHITE PORCELAIN ENAMEL 
REFLECTORS — Oursicde as well as inside 

further improve the efficiency of the 
upward component. Embossed aper- 
tures are scientifically sized and placed 
to achieve 10% upward light distri 
bution and still retain the famous 
Day-Brite strength and rigidity needed 
for the toughest installation conditions 


COOLER, CLEANER PERFORMANCE— 
Constant air-flow through the aper- 
tures, around the lamps, and over the 
inside and outside of the reflector 
keeps CFI DAY-LINE fixtures cooler, 
more efhcient . . . and reduces light 
loss due to dust and dirt deposits. 
Circulating air keeps reflectors cleaner 
longer. 


Distributed Nationally by Leading Electrical Wholesalers 
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Observations on Today's Store Lighting 


HE LIGHTING industry geared-up during 

the post-war period to supply the merchan- 

dising world with planned store lighting. In 
the period from 1946 through 1950 great progress 
was made in providing new luminaires, equipments, 
and light sources to fit the modern concept of store 
lighting. In this concept light is a primary factor 
in many phases of merchandising. It helps to utilize 
effectively all the appointments and components of 
an establishment and, at the same time, makes a 
powerful contribution to selling. Merchants every- 
where have embraced this idea of using light for 
specific functions, and many store owners rate 
lighting for selling at the top of their moderniza- 
tion list. 

In the last two years the development of equip- 
ment for this field has largely given way to that 
more essential to the mobilization effort. Industrial 
lighting has had the major emphasis, which is as it 
should be. Still, the momentum that was built up 
in the 1946 to 1950 period has carried along in the 
store field to the present. Indeed, some of the 
most promising developments occurred late in that 
period and have only recently been applied exten- 
sively. 

During the war period fluorescent lighting was 
not sufficiently available to stores to meet the grow- 
ing demand. It was well regarded by most mer- 
chants because of its unique functional character- 
istics. Fluorescent lamps produced cool footcandles 
at high efficiency and gave soft shadows and low- 
brightness highlights. Their physical dimensions 
made them well suited for application in luminous 
elements and for many forms of display, especially 
perimeter and valance lighting. 

Today, many stores are relying on fluorescent 
lamps for a large proportion of their general light- 
ing with filament lamps added to the system for the 
creation of highlights and for spotlighting. Fluo- 
rescent used alone sometimes results in a flat, un- 
interesting environment. Filament sources can add 
sparkle, modelling, warm color, and the stimulating 
atmosphere of a sunny day. Two-component light- 
ing has properties that generally provide the best 
all around appearance of merchandise, which varies 


ArTHoR Application Engineering Dept. General Electric Co. Nela 
Park, Cleveland, Obie. 
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By W. S. FISHER 


so widely in size, form, texture, and color. Dual 
lighting is firmly established as a basie technique. 

There exists a spirit of competition among mer- 
chants and designers for the unusual and the dis- 
tinective in lighting. Notable examples are found 
where a complete job has been done with filament 
downlighting. Very often the filament units are 
the well-shielded type that provide low brightness 
in the upper zone of the store. These often incor- 
porate the PAR-38 and R-40 spot and flood lamps. 
Here is an application for sources whose rise in 
popularity parallels that of fluorescent lighting in 
the store field. 

To reveal the inherent character of an article, 
filament lamps may best serve in one instance, fluo- 
rescentiin another. In a practical sense, if attention 
is centered only on supplying the quality of light- 
ing appropriate for specific articles or ensembles 
throughout a store, the result may be unsatisfac- 
tory due to lack of coordination. The specifies 
must be superposed on a background scheme taking 
account of traffic flow, display layout, scale of light- 
ing equipment, and an overall brightness pattern 
to ereate the desired selling environment. It is 
feasible and often highly effective to vary the light 
source, the equipment, and the layout from one 
section to another. 

The variety of equipment available today and the 
innumerable possible combinations afford oppor- 
tunity for originality in system design together 
with sound, functional planning and good engi- 
neering. 

Fig. 1 demonstrates the use of equipment oceu- 
pying only a small percentage of the ceiling area 
applied to produce a distinctive effect. By con- 
trast, Fig. 2 shows an area where the entire ceiling 
is used to furnish the lighting which is agreeable, 
in part, because of the acoustical baffles. The in- 
stallation supplies 100 footeandles in service for 
general sales illumination. Many merchants, think- 
ing ahead in their plans, are installing lighting of 
this magnitude and finding it a good investment. 

Other stores are employing lighting patterns 
somewhere in between the two extremes just de- 
scribed. For example, the louverall and luminous 
ceiling techniques are often modified by arranging 

(text continued on page 4115) 


Observations on Today's Store Lighting—Fisher 411 


NBG 

ty 

5 
| 
‘ 

a 

{ 

: 

ip 

‘a 

Vis 

- 

: 


> 


Figure 1. In this remodelled store a tropical atmosphere 
is obtained by careful choice of all the materials and 
The green planting. grass mats, and bamboo, 
represent jungle growth. Well-louvered 150-watt PAR.38 
spot and floodlamps contribute strong highlights and deep 
shadows as if sunlight were filtering through dense 
foliage overhead. The illumination on displays is from 
100 to 150 footcandles. 


elements 


Figure 4 These 6 x 24-ft. louvered 

panels using slimline fluorescent lamps 

help set the scale in this space. The 

lighting layout is varied for interest, 

snd for emphasis in certain depart 
ments 


Figure 2. This luminous ceiling occupies nearly the whole 

ceiling area and supplies 100 footcandles. Variety in 

brightness pattern is achieved with the acoustical baffles 

on the ceiling, with downlighting at the perimeter of the 

room, and with several forms of display lighting. This 

LL.E. Gold Seal Award winner was designed by H. L. 
Nichol with L. R. Nall of Detroit. 


Figure 4. Another luminous element 
this time a standard luminaire — is ar- 
ranged in a uniform layout for distri- 
bution of light and for appearance. 
Incandescent downlights of low bright- 
ness in the direction of the eye are 
added to provide a combination lighting 
system of excellent quality. Forty foot- 
candles are pplied — approximately 
25 per cent by the incandescent units. 
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Figure 5. Lighting for atmosphere and for emphasis of 
architectural features is important in establishing the 
mood of this millinery salon. A combination lighting sys- 
tem of incandescent downlights and fluorescent coves 
blends sources for a good final result. In the downlights 
100-watt general service lamps supply highlights, sparkle 
and modelling, and two rows of 96T8 de luxe warm white 
fluorescent lamps in each side of the cove soften shadows. 
Appearance of materials and complexions is improved 
with this dual system. Cool white fluorescent lamps are 
used for contrast in the wall displays. The average light- 
ing level is 35 footcandles. 


Figure 6. Indicative of one trend in 

luminaire design, this unit for 8-foot 

slimline fluorescent lamps is wider as 
well as longer than older types. 


Figure 7. Sometimes a circular element 
is adopted to play a part in a particular 
design. This round unit employs eight 
20-watt fluorescent lamps in the lou- 
vered section and a 300-watt incandes- 
cent lamp in a polished reflector in the 
center. 
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Figure §. Side-shielded luminaires are 

being installed in many high-traffic 

stores. They give a more finished ap- 

pearance in keeping with the rest of the 
store. 


Figure 9 This valance is typical of 
recent good design in supermarkets 
Extension brackets project the unit 30 
inches from the wall where the utiliza. 
tion of light on display surfaces is 
better. Two rows of fluorescent lamps 
are concealed in the lower part for 
lighting merchandise. A third row of 
lamps above lights a background for 
silhouetting department signs and 
brightens the ceiling 


Figure 10. At Kennedy's, in the new 
shopping center at Framingham, Mass., 
slimline fluorescent lamps in the de luxe 
cool white color are used: the arrange- 
ment of luminaires in lines and geo- 
metric patterns gives emphasis to the 
several selling areas; architectural fea- 
tures are emphasized with cove lighting 
and perimeter lighting; and several 
display lighting techniques are used. 
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(tert continued from page 411) 


large lighting elements on regular spacings as 
shown in Figs. 3 and 4. Some advantages of this 
plan are: The ceiling area has more variety in pat- 
tern; the element size and shape can be chosen to fit 
the space; the layout may be designed for greater 
architectural emphasis in a given area; and fila- 
ment downlighting may be included in the elements 
or in a separate related arrangement. In Fig. 5 
large fluorescent-lighted coffers are used to this end 
with marked effectiveness. 

An interesting trend in standard fixture design 
is also noted. Many of the new luminaires, particu- 
larly those for slimline fluorescent lamps, are wider 
than previous models as shown in Fig. 6. The pro- 
portions are more in scale with many store inte- 
riors. Larger elements can be created simply by 
putting two or more units of this type side by side. 

There are times when circular elements are 
chosen for design reasons ; see Fig 7. For this first 
floor a round element about 3!. feet in diameter 
was selected. In order to use fluorescent sources of 
required light output per foot, standard hot cath- 
ode lamps of the shorter length were chosen. 
Maintenance is increased since there are more 
lamps in the system for the same illumination. 
Group replacement of lamps is advisable for such 
equipment. In larger-diameter elements, the longer, 
more efficient fluorescent lamps could be utilized to 
advantage. The units shown in the illustration in- 
corporate a filament downlight producing about 
one-third of the total lumens 

Another interesting lighting development is 
noted in the high-traffic store field. The food and 
drug types often have set the pace in their locality 
for the illumination values used. They want a stim- 
ulating ‘*open-for-business’’ atmosphere, and high 
footcandle levels contribute much to that feeling. 
To the same end, many high-traffic stores use ex- 
posed fluorescent lamps. Merchants like the wide 
distribution which does a good job of lighting the 
vertical surfaces of merchandise displayed in wall 
eases and shelving. 

Other store people find bare lamps excessively 
bright, competing with the merchandise for a 
shopper's attention. Many merchants desire a more 
finished appearance for their ceiling lighting. 
Equipment which modifies the distracting and un- 
comfortable effects of exposed lamp systems yet 
retains some of their desirable characteristics may 
be the answer to this problem. 

Recently fixtures with side shielding have been 
used in some grocery and hardware stores as shown 


in Fig. & These units have plastic or glass side 
panels, a deep **V"’ channel between lamps, but no 
lengthwise shielding. Maintenance is about as easy 
as with the exposed-lamp types since there are no 
louvers to remove when changing lamps and only 
smooth, unobstructed surfaces to clean, The lumi- 
nous side panel contributes to a stimulating atmos- 
phere and the store interior appears bright and 
attractive from the street. 

In another example of progress for the high- 
traffic field, some supermarkets are today exhibiting 
a conspicuous improvement in the valances they 
use for display lighting. The improved design 
builds up the brightness at the perimeter of the 
store, which makes the merchandise more attractive, 
lights departmental signs, influences traffie flow, 
and gives the effect of greater spaciousness. <Aec- 
complishing these multiple functions effeetively 
calls for two or three continuous rows of fluores- 
cent lamps instead of the usual one. At the same 
time it also requires better engineering design to 
realize the full benefits. In order to utilize the 
light more effectively, these valances are projected 
30 to 36 inches out from the wall on extension 
brackets, instead of the typical cramped, close-to- 
wall mounting. This permits more uniform distri- 
bution of light from top to bottom of a display and 
a smoother gradation of brightness on the upper 
wall and ceiling. An example is shown in Fig. 9 

There is a pronounced trend to slimline fluores- 
cent, especially the 96T12 lamp for new lighting 
installations. One reason is simplified maintenance 
as a result of fewer parts in the system for the 
same amount of light. 

There is a growing use of deluxe cool and warm 
white fluorescent lamps. Starting slowly, their ap- 
plication is accelerating due to the highly favorable 
experience reported by more and more users. 

Fig. 10 shows a modern store incorporating in 
one fairly small area several of the techniques dis- 
cussed. The lighting for the baleony consists of 
lines of light. The large open squares emphasize 
the high ceiling space. Slimline fluorescent in de- 
luxe cool white is the main light source. Filament 
spotlighting, display fixture lighting and lighting 
for architectural emphasis give variety to the 
brightness pattern. Modern design, attractive fin- 
ishing materials and the appropriate use of color 
are combined in the ensemble. 

Although basic store lighting principles are well 
established, the field is by no means a static one. 
The merchant, the architect, the engineer and the 
designer are constantly evolving new practices, 
which contribute further to store sales and profits. 
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Smaller Cities 


Leaders In 


Albert Lea, Minnesota —- Remodeling plans for this 
sales floor (upper left) of an old building included 
several well-known restrictions, but especially ‘financial 
limitations which allowed for no structural changes. 
Since it was not possible to lower the 18-ft ceiling, 
the new lighting system was related to the building 
lines. The lighting design of 4-ft square recessed 
panels, 8-ft and 4-ft fluorescent luminaires, plus 
accent spotlights, was laid out to conform to the ceil- 
ing bay construction and to take advantage of the 
natural shielding afforded by the deep beams. Spot- 
lights serve a two-fold purpose of relieving monotony 
of lighting “tone” and effectively highlighting dis- 
played merchandise. Surface brightnesses are care- 
fully balanced. Illumination levels obtained were 75 
ft-c general lighting with 120 to 162 ft-c under the 
spotlights focused on the displays. The installation 
won a Merit Award for George Simpson, Interstate 
Power Co., Albert Lea, Minn. 


La Jolla, California — High level lighting with com- 
fortable brightnesses makes this jewelry store the talk 
of the town (below). A level of 190 ft-c is provided 
over the showcases; general lighting is 115 ft-c. Sur- 
face colors are light blue of high reflectance. Lumi- 
naires are 4-lamp 430 ma T12 slimline, plus a battery 
of 40 adjustable units using 150-watt R-40 spot lamps. 
The installation won a Merit Award for D. F. Curtis, 
San Diego Gas & Electric Co., San Diego, Calif. 


Miles City, Montana — Western hats, saddles and 
levis require appraisal-selling aids too (above). In 
Furstnow's Western Wear Store, all the techniques of 
balanced brightnesses have been applied in the re- 
lighting project. The ceiling was refinished with white 
insulating cane board; walls were repainted nile green 
of high reflectance; wooden floors were covered with 
red and cream colored tiles. Eighteen fluorescent 
luminaires having translucent plastic sides and louvered 
bottoms with a 45-degree cut-off, are mounted in 
continuous rows flush against the 12-ft 9-inch ceiling. 
Lamps are 75-watt 96-inch standard cool white slim- 
line. Resulting illumination is 58 footcandles on the 
main sales floor and approximately 40 ft-c in the 
office-sales floor section. The installation won a Merit 
Award for Marvin R. Hooge, Montana-Dakota Utilities 
Co., Miles City, Montana 
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Are Often 
Store Lighting 


The art and science of attracting customers is not restricted to 
big city department stores. Nor is up-to-date lighting technique. 
All of the installations shown on this and the facing page won 
Merit Awards at the Fourth |.L.E. Contest; all are in relatively 
small towns. 
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Mt. Vernon, Ohio — The lighting problem in this sales 
area was to overcome the vast and impersonal atmos- 
phere created by an extremely high ceiling (17 ft 6 
inches) without the expense of architectural changes. 
Specifically, it was desired to create a false ceiling 
effect with the lighting system. The upper walls and 
ceiling were painted black orchid, to obliterate them 
visually, and luminaires (two-lamp 75-watt slimline, 
430 ma) were arranged in squares with the centers 
enclosed with ceiling panel, mounted at a height 10 ft 
above the floor. The effect is of a ceiling of light; all 
hangers, conduit and sprinkler system are concealed 
by the psychological “receding” of the true ceiling. 
Supplemental lighting in the cases, clothes racks and 
on the shelves is provided by 40-watt fluorescent 
strips; 150-watt R40 reflector spots highlight feature 
displays. Brightness ratios are good since light colors 
are used throughout the area. Illumination levels 
range from 35 ft-c in the circulation area to 50-70 ft-c 
on counters, racks and shelves; with 85 ft-c on the 
feature display. The installation won a Merit Award 
for R. L. Dible, The Ohio Power Co., Mt. Vernon, Ohio. 


Williston, North Dakota —Happip’s ready to wear 
shop is a completely new building which has employed 
from the start, a pleasing selling environment of high 
level comfortable lighting. Slimline luminaires using 
75-watt T12 lamps are used in combination with in- 
candescent spot boxes. Light surfaces control bright- 
ness ratios. After 11 months’ operation, levels of 100 
to 120 ft-c were measured at counter top; hat tryout 
table was 60 to 70 ft-c. Average illumination is 40 to 
i, 50 ft-c over the merchandise and drops off to 20 ft-c 
in the traffic areas. The installation won a Merit 
Award or J. N. Vranish, Montana-Dakota Utilities Co., 
Bismarck, N. D. 
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ELMIND the development of the experimental 
unit described was the need to produce an 
appraisal light for men’s clothing which 

would serve the funetional needs of the lighting to 
do a better selling job. Daylight is poor at best in 
the canyons of our big cities and often fails when 
on the cloudy days of the best selling 
month of the year Further, the color 
of light normally available in a men's store, for 
appraisal of fabric and color, whether by daylight 


needed most 
December 


or artificial light, is seldom entirely satisfactory 
from a selling point of view. The long-range in- 
terest of salesman, store owner and customer is 

does a customer, when he buys a garment, know 
what he has purchased, especially from the color 
viewpoint? Will he be satisfied with it when he sees 
Under 


it in bright sunlight’ An overcast day 
typical home artificial light? When a man has pur- 
chased a blue-purple suit of 5 to 10 per cent re- 
flectance, in a typical 20-footeandle incandescent 
light, he is often shocked at its color on a bright 
day. If he does not like it, he may find it difficult 
to return the merchandise under the circumstances, 
and so remains a partially dissatisfied custemer 
The typical method of lighting triplicate mirrors, 
venerally used for selling men’s clothing, is to use 
overhead, mainly Even 
taking advantage of the mirror as a reflector, this 


horizontal illumination 


method is not entirely satisfactory from a diree- 
tional distribution standpoint as a selling light. In 
ready-to-wear clothing it exaggerates misfits, wrin- 
kles and excessive portliness. The addition of ver- 
tieal illumination, acting as a photographic ‘*fill- 
in’’ light, however, minimizes this difficulty 

Design of the experimental appraisal unit shown 
includes an overhead cool-colored diffuse light, 
warm diffuse light at the sides of the mirror to 
provide vertical illumination, and an ineandescent 
spot on a momentary on-switch. The latter is used 
only part of the time 

The overhead unit uses eight 42T6 cool white de 
luxe fluorescent lamps operating at 200 ma, with 
40° to 45° shielding. The theory behind this strue- 
ture was ta produce a fairly large area of cool 
diffuse horizontal illumination. The unit is so an- 
gled that the outer edge is higher than the part 


Grand Repids Store Equipment Co. Grand Rapids, Mich 
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An Experimental Appraisal Unit 
For Men's Clothing Stores 


By KENNETH C. WELCH 


The geometric distribution of light and color 

for the proper appraisal of fabric, color and 

fit of men’s clothing, has been investigated in 
the experimental unit described. 


adjacent to the panel and mirror. This gives a bet- 
ter distribution when the taller customer steps back 
farther away from the mirror. 

The large mirror reflects these overhead lamps 
(see sketch) directly, helping to increase the cool 
illumination on the lower part of the figure, at al- 
most a 45° angle on the upper part of the figure. 

The illumination, being directional—i.¢. from 
the direction of the large mirror toward the figure, 
the rear and side views are obtained by the eus- 
tomer turning and looking in the smaller mirror 
attached to the selling table. This ensures a rear 
view lighted as planned for the front, as illustrated. 
In other words, the illumination of the minor part 
of the figure, seen directly in a small mirror, is in- 
adequate as it is of a much lower level and confined 
to only part of the overhead cool illumination plus 
the general illumination in the room. 

The deluxe cool and warm tone fluorescent lamps 
are quite essential to the purpose of the unit. The 
rendition of flesh tones is very satisfactory and the 
variation in direction of the cool and warm illu- 
minants gives a pleasing effect. When the spot is 
used, it produces psychologically, in a limited way 
perhaps, the effect on sunlight on a clear day, with 
its cool shadows and its comparatively warm high- 
lights 

When the units are placed on opposite sides of a 
column, as they often are, it also produces an inter- 
esting design or aesthetic effect, tending to fea- 
ture the selling function threugh light. 

The average customer stands about 18 inches 
from the mirror (per sketch) when appraising the 
detail of fabric and color. He steps back to seldom 
more than 48 inches when appraising the overall 
effect of general appearance, fit and the like. (The 
small rear view mirror is shown to be 4 feet 6 inches 
from the large mirror in the sketch). In this latter 
position, the reflected image is seen within a ver- 
tical field of view subtending an angle of from 35 
to 40°. As the customer moves farther away from 
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CF — Direct cool fluorescent 

RCF — Cool fluorescent reflected from mirror 
WF — Vertical warm fluorescent 

SD — Direct spot incandescent 


the mirror a greater amount of cool fluorescent 
light reaches the front of the garment, but note 
that the direct cool light as reflected from the mir- 
ror does not reach the face of the customer. 

The incandescent spot is only useful when closer 
to the mirror and is mainly valuable in selling, to 
momentarily increase the level (necessary for low 
reflectance fabries) and to give the effect of a 
greater amount of typical home illumination in ap- 
praising the color, and by producing a strongly uni- 
directional light which helps in the appraisal of 
certain fabric textures. 

This experimental unit, tried out in a large cloth- 
ing section of a department store, has proved to be 
quite successful as an appraisal-selling aid. Fur- 
ther, it has permitted a more efficient layout in that 
stock can be efficiently concentrated on the periph- 
ery of the floor, where daylight is usually available, 
and the selling and appraisal sections can be more 
conveniently distributed throughout the center of 
floor. which is not as conducive to efficient stock 
carrying 

The unit would be improved if the reflectance of 
the louvers were increased to produce twice the 
brightness, of the order say of 22 to 34 footlam- 
berts. The improvement would not be due to the 
slight increase in level, but from a_ psychological 
standpoint in making the source of the overhead 
light a little more apparent. We are currently try- 


aveust 1952 


ental Appraisal Umit for Clothing Stores 


ing Munsell 8.3Y5.7/1.6 with about a 28 per cent 
reflectance, using a Plochere No. 188 as a sample. 

The mirror side lighting in the model was by 
means of an indirect cove. It would be more easily 
maintained were it transmitted light through etehed 
glass which could be an extension of the glass sil- 
vered for the mirror. It could also be a wider band 
with a slightly reduced brightness, of say a uniform 
100 to 120 footlamberts but with the same total 
vertical amount of illumination. 

It is possible to adopt this same principle to fit- 
ting rooms, with an improved distribution. The 
vertical illumination source can be jpcreased in 
area and amount of illumination with a slightly 
lowered brightness. 

I should like to acknowledge with thanks thesco- 
operation of the General Electrie Lamp Division, 
Nela Park, who supplied normally unavailable 
lamps for experimental use; the aid of Max Grove 
illuminating engineer of Chitago, who helped-«with 
the development of the ljghting units; and Ray 
Balousek of Grossman Kaowling Company of De- 
troit, who undertook the diffienlt assignment of 
making true-color slidés. 
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Wall Case Lighting Only > 


The addition of light from two continuous rows of deluxe 
warm white finoreseent lamps, used in the wail cases 
(right) attracts attention to the perimeter displays. Light 
on the upper wall and ceiling gives a bright cheerful 
effect and an impression of spaciousness. 


Lighting Design for Lane's, New York 


= All Lights On 


All the elements of the lighting system (left) in the new 
Lane's Department Store, in New York City, are applied 
to create a selling atmosphere. On the general appraisal 
lighting system as a foundation, has been built a varie- 
gated brightness pattern designed to piace emphasis 
where desired and give interest throughout the area. 
Modern finishing materials and light colors contribute to 
the decor. 


Lighting Design for 


+ General Lighting Only 


A circular element was chosen for the design expression 
in this first floor area (left). The general lighting units 
are built to accommodate eight 15-watt T8 fluorescent 
lamps and a 300-watt incandescent lamp in a polished 
reflector in the center. The incandescents provide about 
60 per cent of the total lumens. Although the general 
appraisal lighting of 30 footcandles is adequate, attrac- 
tion for the merchandise is lacking, particularly at the 
perimeter of the store, with only this system turned on. 


+ Perimeter Spot Lights Only 


Illumination at the perimeter of the room is boosted by 
the use of 150-watt R-40 floodlamps in recessed, louvered 
units. Where luminaires are uniformly spaced, the level 
at the walls is generally lower than in the center of the 
area. About 10 footcandles are supplied on counter tops 
from these downlights. 
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Complexion-flattering light, at 30-footcandle level, is 
supplied on the customer's face at the hat bar. A niche 
has been made in the wall and a mirror suspended from 
the top front edge giving a floating effect. Six 15-watt 
T8 de luxe warm white fluorescent lamps are concealed 
behind the mirror. Light reflected from the back and 
sides of the niche, which are finished in shell pink, is 
somewhat more pink in character than is the source. Fluo- 
rescent and incandescent sources provide the genera! illu- 
mination in the rest of tue area. 


Lane's, New York 


Two separate but related systems pro- 
vide 35 footcandles in this third floor 
area. Eight-foot troffer sections, each 
containing six 48T12 fluorescent lamps, } 
are d in a regular pattern. Lou- FS | 
vered downlights for 150-watt R-40 2a 
floodlights supply about 25 per cent of 
the total lumens. Wall displays are 
lighted by continuous rows of linear 
sources. 


The infant specialty department is set apart from the 
general sales area by a change in ceiling height and light- 
ing pattern. Louvered troffers, recessed in a non-continu- 
ous row over the showcases, are at right angles to those 
of the general area. The position of the units over the 
front edge of the showcases is to avoid reflections from 
the glass tops. Three rows of 48T12 warm white de luxe 
lamps provide 50 footcandles on the counter. The wall 
cases are lighted by a row of 40-watt Ti2 lamps concealed 
inside the sliding glass doors, with another row mounted 
in the open valance. Over the stock aisle recessed incan- 
descent downlights with ribbed glass cover plates contain 
200-watt lamps. 


Architects: Cordes, Bartos and Mihnos, New York; Engi- 
neer: Bruce Jacobi, Chief Engineer, Lerner Stores Corp. 


1952 


Lighting Design for Lane’s, New York 


exe 
ft 
| 
. 
24 : 
421 
a 4 


| 


ERCURY VAPOR lamps not only can be 
used successfully for tunnel lighting but, 


where the section is cireular, can be in- 

stalled economically. If traffic is uni-directional, 
this system becomes most advantageous 

A mereury vapor installation was made early in 
1951 in the Lake Way Tunnels entering Seattle on 
U.S. 10 with highly suceessful results. The Lake 
Way Tunnels consist of twin bores 1466 feet long 
each with two lanes of one-way traffic. The tunnels 
were built in 1940. at which time a system of so- 
dium vapor lighting was installed, the lights being 
supported close to the ceiling at 60-foot center. The 
average illumination on the roadway by this system 
was 0.3 footeandh 

The recent relighting was part of Seattle's vast 
street lighting program. Top-mounted, horizontal- 
burning luminaires with EH-1 mereury vapor 
lamps are suspended from the tunnel ceiling on 
four-inch channels, at a mounting height of 20 feet. 
The channels also carry the ballasts for each lumi- 
niare, and the cable racks for supporting the feeder 
cables, providing power on multiple-cireuit 
system 

Each luminaire is provided with a special alu- 
minum shield attached to the side facing on-coming 
traffic, as shown in the photograph. It was deter- 
mined by experimentation that the shield should 
cover all the glassware, eliminating direct glare 
The comfort afforded by such shielding is an impor- 
tant factor in the success of the installation. The 
average illumination on the roadway is now 4.3 
footeandles. This is obtained by single units on 40- 
foot centers 

In order to permit the eve to become adjusted 
Departernt of Engineering. City of Seattle This installs 
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40” Vercury Vapor for Tunnel Lighting 
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Mercury Vapor 
For Tunnel Lighting 


By CLEMENT A. FELZER 


from the high intensity of daylight outside to the 
relative darkness of the tunnel, the mereury lumi- 
naires were installed as double units (see photo) 
with spacing varying from eight feet to 40 feet. 
The illumination, 60 feet inside the tunnel, where 
daylight penetration is negligible, is 47 footean- 
dles. Closer to the entrance, the combined daylight 
and artificial light reaches higher levels, depending 
on whether it is a bright or cloudy day. The en- 
trance lighting tapers off in a distance of 250 feet 
to the 4.3 footeandle level in the tunnel. 

Photo-eleetric cells control the entrance or day- 
time lighting, and turn it on in the morning when 
daylight reaches 500 footcandles. These cells turn 
the light off in the evening when the daylight levels 
fall below 400 footeandles. Approaching the tun- 
nel under bright sunlight conditions, the entrance 
looks like a dark hole from a distance, but as you 
get closer, the light on the roadway becomes ap- 
parent and after passing the portal, all details be- 
come clearly visible. There is no place in the transi- 
tion from outside to inside where objects on the 
tunnel roadway are not clearly visible. 

The sidewalls at each entrance were painted 
white for a distance of 300 feet as an additional 
aid to the entrance lighting. No lining was pro- 
vided in the original construction of the tunnel, 
beyond a smooth concrete finish. It was originally 
intended to paint the complete length of each tun- 
nel, but illumination of the sidewalls and ceiling, 
and the light intensity on the roadway have proved 
this unnecessary 

The Seattle Engineering Department points out 
that mereury vapor lighting cannot take the place 
of fluorescent lighting for tunnels in all cases, but 
where a mounting height of 20 feet can be obtained, 
an economical and efficient job can be done with 
this system 
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A.LA. File No. 31/ 


INSTALLATION AT WOLF’S CHARMLEY DRUG STORE, 164 HALSEY STREET, NEWARK, NEW JERSEY 


Lighting a Drug Store 


LIGHTING OBJECTIVE: To provide a uniform high level of illumination attractively in a 


small drug store. 


GENERAL INFORMATION: This drug store is approximately 50 feet long and 14 feet wide. 
The upper walls are light green (54° RF), paneling in upper left foreground is brown 
(9% RF), showcases have a blond mahogany finish (60°7 RF) and the floor is light green 


terrazza (39% RF). 


INSTALLATION: The luminous ceiling is composed of 24-inch square shallow plastie basins 
formed from .080-inch white translucent Plexiglas supplied by the Steiner Plastics Manu 
facturing Co., Ine., Glen Cove, Long Island. The plastic is supported 13 feet 9 inches 
above the floor by T-bar iron strips located across the width of the store and supported by 
rods from the ceiling. The divisions between the squares lengthwise of the store consist of 
plastic strips of a darker color fastened to one edge of the square panels. 

Ten inches above the plastic over thecenter of each plastic panel (24 inches apart) are 
installed continuous lengthwise rows of standard cool white fluorescent lamps in Ruby- 
Philite No, 8003-Special luminaires. These units are 16 inches wide and 2%, inches deep; 
each contains three lamps spaced 6 inches apart 

Additional illumination is provided under the curtain wall at the back by a row of 
eight surface-mounted Neo-Ray No. 728248 louvered units each containing two 40-watt 
standard cool white lamps. A single row of § 40-watt and 2 20-watt Ruby-Philite No. 8001 
channel units is installed behind a valance above the wall shelves. The display cases con- 
tain standard warm white lamps. 
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Lighting a Drug Store | continued) 


An average level of 140 footeandles is maintained in the center of the store, with 135 


’ footeandles on the counter under the supplementary units at the rear. Brightnesses are 
listed below 


4 ceiling 
brown paneling at left 
specular reflection of eviling 
near right angle intersection with green wallpaper 
wall 
curved portion at left 
rear 
taht 
ror 


foreground 


lisplay cases 


Architects: Kelly and Gruzen, New York City; lighting installed by Broad 
Electric Co., Newark 


Lighting data submitted by Walter S. Greenwood, Public Service Electric and Gas 
Company, Newark, N. J., as an illustration of good lighting practice and to aid 
in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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A Survey of U.S. and Canadian Colleges 
Offering Illumination Courses 


Report of the 1.E.S. Committee on Lighting Education” 


IXTEEN Years ago a survey of lighting edu- 

cation in the United States was conducted by 

the 1.E.S. Committee on Lighting Education 
as a part of a ‘‘ world-wide’ survey to be reported 
to the International Commission on Illumination. 
The United States survey was reported by the Com- 
mittee Chairman, Professor C. D. Fawcett, Univer- 
sity of Pennsylvania (/.E.S8. Transactions, Septem- 
ber 1935, p. 621-636). This was the first survey of 
this nature made by the L.E.S.. and it was sug- 
gested that ‘‘future surveys, if made, would indi- 
cate general tendencies in thought which may in- 
fluence the scope of educational curricula of the 
future.”’ 

Since the 1935 survey, many extraordinary ad- 
vancements have been made in the field of light 
source development and in illumination practice 
which would presume to have resulted in greater 
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emphasis on the training of students in technical 
colleges in courses in or allied with illuminating 
engineering. It seems appropriate that this latest 
survey should have been conducted, as a supple- 
ment to Professor Faweett’s work, to determine 
whether our engineering schools have kept pace 
with this growing demand for professional men in 
this fast changing field. 

One of the 1951 assignments to the I.E.S. Educa- 
tional Committee was to conduct a survey reporting 
on illumination courses given by United States and 
Canadian engineering schools, undergraduate and 
graduate, and to find out which, if any, colleges 
grant degrees in illuminating engineering. A sur- 
vey form was sent in March, 1951, to each of 150 


colleges and universities* in the United States and 


U. 8. Sehools, of Engineering, Technology and Applied Science 
from the 1950 edition of Patterson's American Educational Direc- 
tory. Canadian schools taken from “Universities of the World Out 
side of the U.S.A 


TABLE I.-—-Compilation of College Survey Results — 1951 
136 Colleges Reporting — U. 8. 119; Canadian 17. 


Figures (m parentheses are equivalent percentages from 1935 


PHYSICS 


Number of schools reporting at least 38.2% 
one required course 
Number of schools reporting at least 
one elective and none required 
Total number of required courses 
Year Given: Freshman 
Sophomore 
Junior 
Senior 
Graduate or 5th year 
Total number of elective courses 
Year Given: Freshman 
Sophomore 
Junior 
Senior 


Graduate or 5th year 


NovTes 
or as part of basic physics course 


Phusws Basic courses in 


ILLUMINATION 
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OTHER SPECIALIZED 
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illumination probably offered in freshman or sophomore work and taught as separate course in physics 


ll. INumination Basic courses in illumination dealing with derivation of fundamentals of illuminating engineering, and with basic design 


methods used in commercial and industrial lighting layouts 
Adrenced Illumination 
Instruments 
design, ete 
1V. Other Specialized - 
with formal reports required 
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Courses offered in junior or senior years concerning optics 


Probably offered in sophomore or junior year 


photometry, illumination measurements and 


calculation of Mlumination from line or extended surface sources, technical aspects of illumination sources, advanced layout 


Special problem courses offered as senior or graduate work in which the student is introduced to the research field, 
Or, this type of course may concern graduate work in the fields of optics, sources or illumination design 
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19 in Canada} Replies were received from 156 of 
this lint, 119 US. and 17 Canadian. This seems 
quite satisfactory in view of the fact that many of 
the schools, especially Canadian, probably do not 


offer engineering curricula. A compilation of the 

results of these 156 answers is presented in this 

article. The 1935 survey was sent to 133 colleges 

from which 126 replies were received 
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Summary of Survey Results 

The status of courses, required and elective, is 
summarized in Table 1. The colleges reporting are 
given in Table IV. Where quantitative comparisons 
with the could be made, these are 
shown by the per cent figures—the 1935 figures in 
How much weight should be given to 
General 


1935 survey 


parentheses 
Physics [I courses is open to conjecture 
physics courses which include light are almost in- 
evitable prerequisites for engineering courses. In 
the 1935 survey 9S per cent indicated a study of 
light in such courses. Our questionnaire intended 
reports only on such courses where light or illumi- 
nation were specifically named in credit hours given 
in physies courses. 

A number of general questions were asked and 
these are summarized in Table IT. 


Textbooks Used 


Of quite some general interest, it seemed to us, 
would be the textbook material used in illumina- 
tion classes. The survey results are tabulated in 
Table IIT. About half of the textbooks named 
seemed to apply to physics courses rather than to 
the specialized study of illuminating engineering 


TABLE III.—Textbooks Used——Title and Author. 
Ne. of 
Manufacturers’ Data 
Electric 


Handbook 


Principles of Physics, Sears 


Illumination, Krachenbuehl 


I!lumination Engineering, Boast 

LES. Transactions 

Scientific Basis of Hluminating Engineer 
ing, Moon 

Physics, Hausmann & Slack 

Fundamentals of Opties, Jenkins & White 

Photometry & Illumination, Barrows 

I}iuminating Engineering, Schilling 

University Physies, Sears & Zemansky 

Lighting Design, Moon & Spencer 

Fluorescent Lighting Manual, Amick 

Fluorescent and Other Gaseous Discharge 
Lamps, Forsythe & Adams 2 

Measurement of Radiant Energy, Forsythe 


Introduction to Physieal Opties, Robertson 1 
1 


Analytical Experimental Physies 

Introduction to Lighting, Sharp = 
Other textbooks mentioned! as principle or supplementary 
course material are 

Text of INuminating Engineering, Walsh 
Photometry, Walsh 

Electric Discharge Lamps, Cotton 
Photographie Principles, Mach & Martin 
Electric Plant of Buildings, Gay & Faweett 
College Physies; Mendenhall, Keys, Sutton 
Elementary Physies, Black 

Science of Seeing, Luckiesh & Moss 


Elementary Medical Physies, Stearns 
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State 


Alabama 
Alabama 
Arizona 
Arkansas 
California 
California 
California 
California 
California 
California 
Colorado 
Colorado 
Colorado 
Connecticut 
Connecticut 
Connecticut 
Delaware 


Dist. of Columbia 


Florida 
Florida 
Georgia 
(reorgia 


Idaho 
Illinois 
Illinois 
I}linois 
Illinois 
Illinois 
Illinois 
Indiana 
Indiana 
Indiana 
Indiana 


Indiana 

Iowa 

Kansas 
Kansas 
Kentucky 
Kentucky 
Louisiana 
Maine 
Maryland 
Maryland 
Massachusetts 
Massachusetts 
Massachusetts 
Michigan 
Michigan 
Michigan 
Michigan 
Michigan 
Michigan 
Minnesota 
Mississippi 
Mississippi 
Missouri 
Missouri 
Montana 


City 


Auburn 
University 
Tucson 
Fayettev ille 
Pasadena 
Los Angeles 
Berkeley 
Los Angeles 
Santa Clara 
Los Angeles 
Fort Collins 
Boulder 
Denver 

New London 
Storrs 

New Haven 
Newark 
Washington 
Gainesville 
Coral Gables 
Atlanta 
Chamblee 


Moscow 
Peoria 
Chicago 
Chicago 
Evanston 

St. Louis 
Urbana 
Fort Wayne 
Lafayette 
Terre Haute 
Angola 


Notre Dame 
Ames 
Manhattan 
Lawrence 
Lexington 
Louisville 
New Orleans 
Orono 
Baltimore 
College Park 
Cambridge 
Boston 
Worcester 
Detroit 
Detroit 

East Lansing 
Detroit 

Ann Arbor 
Detroit 
Minneapolis 
State College 
University 
Columbia 

St. Louis 


Bozeman 


TABLE IV.—United States Schools of Engineering, Technology and Applied Science 


lastitutron 


Alabama Polytechnic Institute 

University of Alabama 

University of Arizona 

University of Arkansas 

California Institute of Technology 

Los Angeles College of Optometry* 

University of California 

University of California 

University of Santa Clara 

University of Southern California 

Colorado A. & M. College 

University of Colorado 

University of Denver 

United States Coast Guard Academy 

University of Connecticut 

Yale University 

University of Delawarc 

Catholic University of America 

University of Florida 

University of Miami 

Georgia Institute of Technology 

Georgia Institute of Technology's Southern 
Technical Institute 

University of Idaho 

Bradley University 

Illinois Institate of Technology 

University of Illinois (Navy Pier Branch 

Northwestern University 

St. Louis University 

Univ ersity of Illinois 

Indiana Technical College 

Purdue University 

Rose Polytechnic Institute 

Tri-State College of Engineering 


University of Notre Dame 
State College 

Kansas State College 
University of Kansas 
University of Kentucky 
University of Louisville 
Tulane University 

University of Maine 

Johns Hopkins University 
University of Maryland 
Massachusetts Institute of Technology 
Northeastern University 
Worcester Polytechnic Institute 
Detroit Institute of Technology 
Lawrence Institute of Technology 
Michigan State College 
University of Detroit 
University of Michigan 

Wayne University 

University of Minnesota 
Mississippi State College 
University of Mississippi 
University of Missouri 
Washington University 


Montana State College 


*Optemetry school, data net included in statistical analyses. 
tl— Basic Physics; I1—Ilumination; Il1I—Advanced Lighting: [1V—Other Specialized 
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State lastitutvon 
Nebraska y of Nebraska 
~ Hampehire ver Dartmouth College 
Hampshire University of New Hampshire 
lerwey Newark ¢ ege of Engineering 
Princeton University 
Rutgers University 
Stevens Institute of Technology 
New Mexico College of Agriculture and Mechanical Arts 
ollege 
College of Technology 
University 


niversity 
University 
Institute of Brooklyn 
stitute 
Polytechnic Institute 
Ro Institute of Technology 
Syracuse University 
University of Buffalo 
Duke University College of Engineering 
North Dakota State College 
‘ Institute of Technology 
Ohio State University 
(hio University 
University of Akron 
ty of Cincinnati 
niversity of Teledo 
Oklahoma A. & M. College 
(iood we Pan Handle Agricultural and Mechanical College 
Norma University of Oklahoma 
University of Tulsa 
Lnstitute of Technology 
Oregon State College 
Pacific College of Optometry * 
Carnegie Institute of Technology 
Drexel Institute of Technology 
Lehigh University 
Pennsylvania State College 
University of Pennsylvania 
University of Pittsburgh 
Villanova College 
University of South Carolina 
South Dakota State College 
Tennessee Polytechnic Institute 
K noxville University of Tennessee 
Nashville Vanderbilt University 
College Station Agricultural and Meechanéeal College of Texas 
Stephenville Tarleton State College 
Houstor Rice Inetitute 
Dallas Southern Methodist University 
Aust University of Texas 
University of Utah 
Utah State Agricultural College 
niversity of Virginia 
irginia Polytechnic Institute 
State College of Washington 
iversity of Washington 


rgantowr West Virginia University 


waukee Milwaukee Sehool ef Engineering 


University of Wisconsin 
(ther Specialized 
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City 
Halifax 


Province 


Nova Seotia 


Quebec Montreal! Loyola College 
Quebec Montreal McGill University II 
Ontario Hamilton MeMaster University 
New Brunswick Sackville Mount Allison University I 
Nova Seotia Halifax Nova Scotia Technical College Il 
‘Ontario Guelph Ontario A jricultural College 
Ontario Toronto Ontario cAlege of Pharmacy I 
Ontario Kingston Queen's University 
Quebee Montreal Sir George Williams College 
Quebee Quebec Laval University 
‘ Alberta Edmonton University of Alberta Il 
E British Columbia Vancouver University of British Columbia II 
Manitoba Winnipeg University of Manitoba I 
Z New Brunswick Fredericton University of New Brunswick ta 
Saskatchewan Saskatoon University of Saskatchewan Iu 
Ontario Toronto University of Toronto tm wl 


tl—Basic Physics; I1—INumination; I1I—Advanced Lighting 


Survey Conclusions 


The status of illuminating engineering in the pro- 
gramming of engineering college curricula has long 
been a matter of concern to those closely associated 
with such matters. A study of the compilation of 
survey data in Table I indicates there is reason for 
concern in this respect. This is evidenced in the 
following conclusions easily obtainable from the 
above compilation of data: 

1. The number of courses dealing with illumination, 

both required and elective, is less today than in 

1935. 

2. Less emphasis is being placed on these courses today 
than in 1935, shown by the fact that the percentage 
of required courses has decreased while the per 
centage of elective courses has increased. 

3. A smaller percentage of men in the engineering edu 
eational field, as a whole, feel that courses in illu- 
mination should be required in a four-year currieu 

23 per cent 

40 per cent, 1935—50 


lum (now-—-21 per cent, 1935 and in 
a five-year curriculum (now 


per cent). 
Related Comment 


The growing trend to built-in lighting, or ‘‘archi- 
tectural lighting’’ as it is sometimes called—trof- 
fers, luminous ceilings, downlighting, soffit lighting 
elements, and the like, would seem to support the 
need for courses for architects and be almost an 
essential requirement. Of the 58 colleges having a 
department of architecture, just 16 required courses 
for architects only are offered, with five elective 
courses offered. 

College professors concerned have very logical 
explanations for this seeming regression in interest 
of colleges in specialized training in illumination 
for electrical students. Mostly these boil down to 
the market demand for their product, the graduate. 
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Canaaian Universities 


Institution 


Dalhousie University 


(ther Specialized 


A Survey of Colleges Offering Illumination Courses 


It appears that not many job opportunities are defi- 
nitely predicated on lighting specialization in col- 
lege. Appended to this report, as submitted to 
Council, was the pertinent comment submitted be- 
fore the survey was made, by B. 8S. Timoshenko, 
Professor and Head of Department of Electrical 
Engineering. University of Connecticut, Storrs, 
Conn. (See June 1952 ILurMINATING ENGINEERING, 


page 295.) 

Report prepared by ‘ 

Wendell E. Miller, Assistant Dean, College of En- 
gineering, and Assoc. Professor, Department of 
Electrical Engineering, University of Illinois 

Robert S. Wiseman, Assistant Professor of Elee- 
trieal Engineering on leave from Mississippi 
State College; now a graduate student for Ph.D. 
degree at University of Illinois 


Committee Members : 
C. E. Weitz, General Electric Co., Chairman 
3. S. Benson, Benjamin Electric Manufacturing 
Co. 
W. B. Boast, lowa State College 
S. K. Guth, Nela Park, General Electric Co. 
©. D. Hunt, Kansas State College 
W. B. Kennedy, Sylvania Electric Products Ine. 
E. K. Kraybill, Duke University 
Carter Lewis, Union Electric Co. 
Robert Ligare, Chieago Lighting Institute 
Ralph R. Lusk, Chicago Lighting Institute 
C.D. Miller, Duquesne Light Co. 
W. E. Miller, University of Illinois 
J. F. Parsons, Niagara Mohawk Power Corp. 
Hi. A. Stroud, Monongahela W. Penn. Pub. Serv. 
Co 
D. C. White, University of Florida 
E. L. Dodington, University of Toronto 
R. S. Wiseman, University of Illinois 
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Light Depreciation Survey 


Tests of the light depreciation of twenty different typical 
fluorescent luminaires in a Roanoke office building 


HILE it is becoming reeognized generally 
that many benefits accrue from a good 
lighting installation, which justify the 
initial cost, there appears to be some lack of ap 
preeiation of how much of the initial investment is 
wasted by the depreciation of a lighting installa 
tion. Any or all of the following losses may oecur 
1. Lows due te lamp aging 
Lows due to low voltage 
due to luminaire inefligsency 
Loss due to condition of room surfaces 
Lows due to dirt, dust and «smoke 


Lows due to lamp outages 


The purpose of this paper is to record some in- 
teresting data regarding the depreciation of light 
output from typical commercial fluorescent limi 
naires which have been installed in a totally air- 
conditioned space. Included in this study are sus- 
pended, surface-mounted and troffer units which 
are equipped with solid glass or plastic bottoms and 
with louvers. The study is made under controlled 
conditions, but under normal working situations of 
a typical public utility general office building 

The test areas are located in the general office of 
the Appalachian Electric Power Co.. one of the 
operating companies of the American Gas and Elec 
trie Co. system. Approximately 400 people com 
prising the general staff have occupied the building 
located at 40 Franklin Road, Roanoke, Virginia, 
sinee April 1949 

The office is 100 feet wide by 152 feet long and is 
six stories tall with design provisions of three addi 
tional floors. The entire building is completely air 
conditioned by an electrie heat pump and is illu- 
minated with fluorescent luminaires, most of which 
are suspended but some of which are recessed trof- 
fers and surface-mounted types 

This lighting svstem was designed with the 
philosophy that 

1) The lighting lewel should be adequate for the visual 
tasks performed in each area consistent with good 
economic criteria 
An assortment of several types of luminaires and 
systems should be used to serve as tools for the 
lighting sales representatives when they discuss 


equipment and systems with their customers 


American Gas and Plectric Service Corp. New Vork, N.Y 


Light Depreciation Surveu—— Dewoneryk 


By V. L. DZWONCZYK 


Reasonably similar luminaire layouts in several 
selected rooms should be made so that a deprecia 
tion survey could be made on selected typical types 
of fluorescent luminaires. 


The results of the latter objective represent the 
subject of this paper. 

Lighting levels throughout the building meet 
good office lighting practice. Two months after the 
building was occupied the 20 test rooms averaged 
between 35 and 73 footeandles respectively, di- 
rectly after the luminaires were cleaned but with 
the original lamps in service 

Fluorescent luminaires used in this building and 
selected for this survey are tabulated in Table I, 
together with some of their pertinent characteris- 
ties. These fixtures, at the time of installation, rep- 
resented available units having relatively low 
brightness, high coefficient of utilization, structural 
sturdiness and reasonably good esthetic appearance. 
Some of these units have proved to be unsound in 
their structural makeup, others would no longer 
be chosen for reasons of high depreciation and be- 
cause more recently designed equipment offers fea- 
tures that are substantially better. 


Method of Test 


The twenty luminaires selected for this survey 
and described in Table I were installed in rooms 
having reasonably similar features. In order to 
reduce the labor involved in performing the tests, 
it was decided to base the results on an average of 
a limited number of specific test points so selected 
that the light directed to these points represented 
not only the direct rays but also those which had 
to reach the test points by one or several reflections. 
It is recognized that a more accurate procedure 
would be to utilize methods proposed for general 
illumination surveys by the Illuminating Engineer- 
ing Society, but it is questionable whether the final 
conclusions would be appreciably affected by that 
method of obtaining such data 

Fig. 1 shows a typical example of how these test 
points were selected. In the larger rooms as many 
as nine test points were used to obtain the average 
but no less than four points were used even in the 
smallest room 

Before the survey was undertaken the twin-cell 
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TABLE I.—Light Depreciation Survey — Roanoke Office — Appalachian Electric Power Company. 
Fluorescent Fixture Data — 1948 Designs. 


Fivorescent Fixture Data 


Lamps per 


Classification Future 
Manutacturer No No Watts 


Test Areas 
Office Use 


ao 
a0 
a0 
40 
40 
ao 
40 
ao 
40 
40 
40 
40 
40 
40 
40 
ao 
40 
40 


Power Sales Supervisor d YE« 
110-ASL 


Power Sales 
Lobby 
Corridor CL.40 
Telephone Room ST 248 
Cashiers Work Space 4N-200L 
Safety Department GRL.248 
Residential Supervisor ASG 
Residential Light Engineer 4 N-200¢ 
Mail Room p21 
Secretaries 46203 
Stenographers 4060 
Office GRL 445 
(flice 1371609 
Office 
Meeting Room 

Administrative 

Manager 

Asst. General Manager 

(Mice 219988 


model 603, Weston Illumination Meter was cali- 
brated by the manufacturer and a reference cali- 
bration curve was made to insure that the meter 
would not undergo a serious change in calibration 
during the several months that would have to elapse 
for this survey to be completed. To obtain this ref- 
erence curve a black box was constructed in which 
the photocell could be placed beneath a suitable 
incandescent lamp at a fixed distance. Before each 
survey was made a voltage vs illumination curve 
was obtained for purposes of comparison with the 
initial calibration. If changes in calibration were 
detected, these curves were used to correct the ob- 
served illumination readings in each of the succes- 
sive surveys. The surveys were conducted approxi- 
mately 3, 8, and 14!5 months after the initial tests 
and cleaning of fixtures. The lamps were not 
cleaned nor changed during the survey period and 
they each operated about 210 hours per month. 

During each survey the voltage in the rooms in 
which the tests were made was also recorded and 
any change from the original was used to correct 
the illumination readings so that all data were re- 
ferred to the same base. 


Results 


The results of this survey are analyzed in Table 
If and summarized in Table III. Fig. 2 illustrates 
graphically the progressive depreciation of illumi- 
nation in each of the 20 test rooms. 

While the results do not illustrate anything radi- 
eally different from what might be expected, some 
of the specific and relative values of depreciation 
seem to be significant. For instance, it is noted that 
a considerable difference in depreciation rate ap- 
pears for similar classes of luminaires made by 
different manufacturers. By classes it is meant 
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% Light Output 
0-90" 9.180" Efficiency 


General Description 


47.0 Suspended Louver Bottom, Glass Sides 

Ditto 

Troffer, Opal Glass enamel reflector 

Surface Mounted, Glass Globe 

Suspended. Plastic Bow! 

Suspended. Louver Bottom, Glass Sides 
Suspended, Louver (wide) Bottom, Plastic Sides 
Suspended Glass Bottom, Glass Sides 
Suspended. (ilass Bottom, Glass Sides 
Suspended, Louver Bottom 

Ditto 

Suspended. Louver (wide) Bottom, Metal Sides 
Suspended. Louver (wide) Bottom, Plastic Sides 
Suspended, Louver Bottom, Glass Sides 

Ditto 

Troffer, Louver (wide) Bottom, Alum. Reflector 
Suspended. Louver Bottom 

Troffer, Prismatic Lens Bottom, Enam. Reflector 
Suspended, Louver Bottom 


Suspended. Glass Hottom, Glass Sides 


whether they are suspended, surface-mounted or of 
the troffer variety. The fact that there are rather 
wide rates of depreciation in each of the classes 
would signify that the structural arrangement of 
parts of the various fixtures appreciably affects the 
rate at which dirt, dust and grime accumulate on 
them. It would seem that these shapes and arrange- 
ments of parts should be given considerable atten- 


Figure 1. Typical light depreciation survey test points. 
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Figure 2. Light depreciation survey data. Ordinates—-average illumination per cent. Abscissa—months. 


TABLE II.—-Analysis of Illumination Depreciation Data. 


Total Average 
& Light Output Depreciation % Depreciation per Month Relative Order Based on Depreciation 
Months Months Mon 


Finture ths 


Mounting 45 


suspended 


Suspended 


www 
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TABLE IIl.-Summary. 
Average Per Cent Depreciation per Month of Light Output. 
(Arranged on order of increasing depreciation.) 


Suspended Fixture — Louvered Bottom 
Months of Operation 


~~ 
eww & 


— 


tion, not only by the manufacturers in order to 
enhance their product, but also by those who use 
the fixtures in order to reduce their loss of invest- 
ment by depreciation resulting from the accumula- 
tion of dirt on the fixtures. 


Conclusions 


It is recognized that this survey does not include 
an equal number of tests of louvered and glass bot- 
tom troffers, suspended and surface-mounted lumi- 
naires, and that therefore comparisons between 
classes can only be approximate. However, com- 
parisons among the many suspended fixtures should 
be more significant. 

Bearing the above in mind, it is believed that 
the following conelusions are reasonable : 

1. The rate of depreciation of fluorescent fixtures 
varies considerably for different classes of fixtures 
and for different fixtures of the same class but of 
different manufacture. 

2. The rate of depreciation of fluorescent fix- 
tures varies, and in general decreases (but not in 
all cases), as the operating time increases 

3. On the average, this survey suggests the fol- 
lowing order of increasing depreciation rate among 
classes of fixtures. 


Period of Months 


3 
Suspended — Louvered 
Troffers 
Surface 
Troffers- Glass Bottom 


Glass Bottom 


Troffers— Louvered 
Suspended 
Surface—Glass Bottom 

Suspended—Glass Bottom 


Troffers—Glass Bottom 


Louvered Louvered 


Glass Bottom 


Suspended 


14.5 
Suspended — Louvered 
Surface—Glass Bottom 


Suspended -Glass Bottom 


4. It would seem desirable to have more data on 
depreciation rates. The ease with which the above 
data was obtained, once the planning had been com- 
pleted, warrants additional similar programs to 
help evaluate these factors under various situations. 
Any lighting installation could be used for such a 
purpose and the results if properly evaluated would 
benefit future designers of fixtures and lighting 


systems 
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HE TITLE of this installation is not as face- 
tious as it may sound. That was precisely the 
assignment given the local utility engineers 

by the Brentwood, Missouri, Police Department 
high level lighting for the safety of the traffie officer 
at an especially hazardous intersection 

Jurisdiction for the dangerous corner—a major 
traffic artery intersection on U.S. Highway 40-—is 
shared by Brentwood and the City of Riehmond 
Heights, Missouri, suburbs of St. Louis. Increasing 
traffic made police direction on the one hand more 
than ever necessary for traffie safety, and on the 
other hand, a danger to the officer on duty. Several 
near casualties to police personnel resulted in joint 
municipal action 

The solution is simple but and some- 
what unusual A 500-watt R-40 reflector spotlamp 
is mounted 16 feet above the roadway, in a die 
cast aluminum street light hood on cross suspen 
sion cables, placing the luminaire directly above 
the officer's head. A white circle six feet in diameter 
is painted on the highway direetly under the light 


434 Lighting a Policaman 


Lighting 
A 


Policeman 


Illumination readings on the roadway in con- 
centric cireles were measured as follows : 


In the center of the spot—1 ft 4” in diameter 120 ft-e 


In the next cirele—2 ft 6” in diameter 100 ft-e 
In the next cirele——3 ft 8” in diameter 85 fte 
In the next cirele—5 ft in diameter 60 f-te 


The traftie officer shown in the photograph is 
wearing a light grey-blue jacket and darker blue 


trousers. Brightness meter readings were taken as 
follows: 

Om the cap 210 fte 

Shoulders * 75 ftL 
Upper forearm 


White gloves beckoning traffic to proceed 125°" 100 
White gloves directing traffic through ooo’ 

As evidenced by correspondence received by the 
utility, the idea has pleased the municipal officials, 
the police chief, and especially Patrolman Stewart 
Ducey, who was most personally involved. In addi- 
tion, the installation won a Merit Award for Carter 
Lewis of the Union Electrie Co. of Missouri, St. 
Louis, at the Fourth International Lighting Ex- 
position in Cleveland in May, his Entry No. 543. 
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Visual Importance of the 
Spectral Components of White Light 


ANY investigators have assessed the visual 
M acuity of the eye using a variety of mono- 
chromatic illuminants. Konig,’ Gaull- 
strand,* Ferree and Rand,’ and Roaf,* using colored 
illuminants of approximately equal energy content, 
coneurred in concluding that visual acuity is at a 
minimum using blue light and is poorer with red 
light than with light of a color (green, vellow) 
found in the central region of the visible spectrum. 
Schlaer, Smith and Chase.° using the Landolt C test 
object, obtained substantially the same values for 
visual acuity using white, red, yellow and blue 
lights if the intensities of the illuminants were ad- 
justed to give equal brightness values of the test 
object, rather than to provide similar values of en- 
ergy incident on the test object. Hartridge® also 
found visual acuity to vary but little using lights 
of different spectral colors, providing the same test 
object brightness values could be achieved with each 
of the various illuminants tested. 

The results of these experiments, using a series 
of single illuminants which provided a narrow band 
of radiation vielding light of a single color, give no 
information concerning the visual effectiveness of 
spectral mixtures. Schwartz and Allen’ observed 
that light of one color may stimulate or inhibit the 
response to another color. Thus, it is claimed that 
any mixture of spectral colors may give rise to 
complicated interactions which cannot be predicted 
on the basis of studies using monochromatie stimuli. 
The recent work of Simonson and Brozek* and von 
Bahr* indicate the dangers of such extrapolation. 
They may be interpreted as supporting this hy- 
pothesis of unpredictability of the visual response 
to polychromatie illumination. 

The experiments described in the present com- 
munication were undertaken to assess human vision 
under white light from an incandescent source, and 
that produced by various mixtures of bands of ecom- 
plementary spectral colors. 

The studies completed to date were undertaken 
to provide the information essential to the initiation 
of investigations designed to establish the visually 
optimal spectral composition of white light. The 
results of the present experiments indicate that a 
AvTHors: Dept. of Physiological Hygiene, Schoo! of Hygiene, Uni 


versity of Toronto; assisted by a grant from the Illuminating Engi 
neering Society Research Fund 
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By D. Y. SOLANDT 
R. & WHITE 
P. S. ROSEN 


This paper reports the results of 1.ES. Re- 

search Fund Project No. 16. These experi- 

ments show no significant difference in visual 

acuity under white illumination of seven dif- 
ferent spectral compositions. 


single optimum formula for the spectral composi- 
tion of ideal white light may not exist. An attempt 
will also be made to determine the minimal spec- 
tral representation in white light which will permit 
maximal visual performance. The effect on the pa- 
rameters of vision of qualitative deletions and sub- 
stitutions, and quantitative variations which are 
possible in the spectral composition of white light 
will be measured. Rather than assessing the visual 
adequacy of white lights of differing spectral com- 
position, as in the present experiments, the spectral 
components essential to maximal visual perform. 
ance will be determined. 


Methods 


A. The Apparetus 

The Landolt broken ring was employed as the 
test character, and a series of these was reproduced 
photographically on high-contrast 344 by 314 inch 
lantern slide plates (Fig. 1). The break, or gap, in 
the ring constitutes the point of critical detail. This 
gap was made square in outline by giving the solid 
line forming the test character the same thickness 
as the gap dimension. The total diameter of the 
test character was always five times the gap di- 
mension. 

Before reproducing a full series of test objects. a 
number of trials were performed to determine the 


Figure 1. Test object slide with Landolt C test character. 
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stnallest size of test character with which each sub- 
Jeet wave correct answers for all the presentations 
in the series comprising a single trial. This require- 
ment was fulfilled for all subjects by a test charac- 
ter with a gap dimension of 0.52 mm. It was found 
that a reduction of 0.03 mm in the gap from this 
critical size produced changes in individual perform. 
ance, and a marked spread in the performance of 
the groups of subjects. In practice, trials were ini 
tiated with a test character having a gap dimension 
of over 0.60 mm. The several series of such test 
characters used provided for a suitable reduction 
in the gap dimension over the region of critical size 


With the 


was not possible to produce a series of the test 


photographie techniques available, it 
haracters having equal steps in the gap dimension 
and precise to within the required 0.005 mm. In 
practice, a large number of test objects were pro- 
duced with the size of the test character covering 
The gap of each was then mea 
A group of 


the desired range 
sured under a travelling microscope 
test objects providing a series of test characters 
with a suitable range of gap dimensions was chosen 
as listed in Table I 

Three 


separate 100-watt concentrated zir 


are lamps, each housed in a specially con 


Test Character Critical Detail Dimensions of 
Series of Test Objects Used 


TABLE I 


Landolt Ring Viewal Angle 
Cap Width Subtended by Cap 
mm) (at 3 meters 


pone nts of White Light 
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Figure 2. Projection lantern. Lantern 
houses concentrated (zirconium) are 
lamp with cooling fan, electrical con- 
trols, and optical apparatus for filter- 
ing ¢nd focussing the resulting mono- 
chromatic light on test screen. 


structed projection lantern (Fig. 2), 
sources for the lights of complementary colors. 
Each lamp is mounted horizontally on an adjust- 
able base, permitting positioning of the light spot 
with respect to the optical system. The high-voltage 
starting mechanism is contained in a metal box at- 


were used as 


tached to one side of each lantern and a cooling 
fan is mounted on the rear wall of each lamphouse. 
It was found essential that the line supplying elee- 
tric power to the lanterns be sufficiently heavy to 
provide the full current required by all three lan- 
terns without any mutual interference and its re- 
sulting reduction in lamp intensity 

In each lantern light from the are lamp is colli- 
mated by a condensing lens and then passes through 


the projection lens and the filter (when used) be- 
The brightness 
of this sereen may be adjusted by adjusting the 
position of the projection lens to produce variations 


fore illuminating the test sereen. 


in the area covered by the light beam. 

In the present experiments the three projection 
lanterns were arranged to cast their beams on the 
same area on the rear surface of the test screen. The 
test sereen was built as a small window of opal 
glass held in an aperture in the wall which sep- 
arated the subject from the light-producing equip- 
ment (Fig. 3). The front surface of this screen was 
masked by a carrier designed to hold a standard 
lantern slide. A test character reproduced on such 
a slide would thus appear as a black figure in the 
center of a circular bright area 52 mm in diameter. 

Two mixtures of monochromatic lights were ob- 
tained by the use of suitable filters in the lanterns 
The relative intensities of the two or three mono- 
chromatic beams were adjusted so that the illumi- 
nation seen on the front surface of the sereen ap- 
peared white. In all such cases, the validity of the 
sensation of white was verified by establishing the 
presence of a black after-image. The dichromatic 
mixture producing white light was achieved by 
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TABLE II.—Test Screen Brightness. 


Mean” Test 


Screen Brightness 
Experiment IMuminant Symbol ‘ tootiamberts) 
Itt Open fluorescent lamp A 10.2 
Ii Lanterns (2) giving yellow and B 10.2 
blue green dichromati 
mixture 
Lil Open 100 watt (zirconium Cc 10.3 
concentra’ed arc lamp 
I,1l Lanterns (3) giving orange D 10.2 
green and blue trichromatic 
mixture 
11, 1V Tungsten filament incandescent A’ 10.1 
lamp 
Ill, IV Mixture of radiations from a B’ 10.1 
sodium and mercury lamp 
IIL IV Open fluorescent lamp Cc’ 10.2 
111, Mercury lamp with yellow 10.1 
filter 


These values are each the arithmetic mean of ten consecutive deter- 
minations, the spread of which was never greater than > 2% 


using a yellow filter (540 to 670 mu) on one lan- 
tern, and a blue-green filter (450 to 600 my) on the 
other. Similarly, the trichromatie mixture yielding 
white light was achieved by employing one lantern 
equipped with an orange filter (560 to 700 my), a 
second with a green filter (500 to 660 mp), and the 
third with a blue filter (420 to 510 mu 

The other illuminants employed were a 100-watt 
(zirconium) concentrated are lamp*, a 100-watt 
tungsten filament incandescent lamp, a 25-watt 
white circular fluorescent lamp, a sodium vapor are 
lamp (NA-9), and a mercury vapor are lamp 
(A-H4)**. These sources were employed in open 
mounts with no other optical apparatus employed 
except the yellow filter interposed between the mer- 
cury lamp and the test screen in the case of the illu- 
minant D’ (see Table 11). The intensity of the test 
screen illumination was adjusted by varying the 
source-to-sereen distance in using each of these 
illuminants. 

The brightness of the front of the opal glass test 
screen was standardized at approximately 10 foot- 
lamberts. The test character itself appeared black 
with a bright gap (critical detail) and a bright 
central region. Ten consecutive brightness deter- 
Luckiesh- Taylor 
and the mean of these taken as 
the brightness value of the test screen 


made with a 


minations 
brightness meter 


were 


This proce- 
dure was repeated each day and the brightness 
value quickly re-checked prior to each set of vis- 
ual acuity measurements during each experiment. 
Thus checked and re-checked, brightness of the test 
sereens using the four types of light were found to 
lie within less than two per cent of each other, as 
shown in Table II in which a typical set of results 
is given. 


Western Union Telegraph Company 
All excerpt zirconium are lamp manufactured by the General 
Llectric Company. 
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With the brightness adjusted to 10 footlamberts, 
the spectral energy at the front surface of the test 
sereen was measured through the use of a spectro- 
graph covering the visible spectrum and employing 
a replica grating for the spectral dispersion of light 
admitted by the 2.5 mm entrance slit. Light leaving 
the exit slit of the apparatus had an effuctive speec- 
tral band width of 10 millimicrens. This was ar- 
ranged to excite a photovcube, two of which were 
employed to cover the visible spectrum. The photo- 
tube output was passed into the balanced input 
cireuit of a single-stage direct current amplifier 
which actuated a sensitive galvanometer. The cali- 
bration of the phototube, amplifier, galvanometer 
assembly was carried out with reference to the spec- 
tral distribution curve of the 100-watt concentrated 
are lamp as published by the manufacturer®. 

The spectral energy distribution of each of the 
four types of illuminant used was precisely mapped 
by measuring the energy present in each 10 milli- 
micron band over the range of visible radiations. 
This procedure was repeated three times for each 
type of light studied. The means of these values 
were then corrected for the sensitivity of the pho- 
totubes. The resulting spectral energy distribution 
curves are shown in Fig. 4, and agree well with 
such published data on similar illuminants as have 
appeared in the literature. Fig. 5 shows illuminant 
data for Experiments III and IV. 
eurve for the zir- 
incandescent 


The spectral distribution 
conium are and tungsten filament 
lamps are continuous, that for the fluorescent lamp 
shows the peaks characteristic of the mercury are 
(low voltage) superimposed on the relatively con- 
tinuous spectrum achieved by the balanced mixture 
of fluorescent materials in the phosphor. The di- 
chromatic illumination shows energy maxima at 
two peaks and the trichromatic, similarly, at three 
peaks situated in the spectrum at points deter- 


Figure 3. Test screen with door—test object in place. 

Door carrier for test object in open position. In use, this 

door covers the test screen which provides illumination 

for the test object giving a bright background to the 
Landolt C test character. 
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mined by the filters used. The sodium and mer The brightness of the major surround (the vis- 
eury vapor are lamps show the discontinuous spec ual field around the test sereen) was relatively uni- 
tra characterized by a few high-energy peaks form and at a level of approximately two foot- 
typical of these illuminants lamberts. This was accomplished by providing 
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Figure 4. Spectral representation of four illuminants. 


Illumination Tiluminant 
Fluorescent lamp 
Lanterns (2) with monochromatic filters giving dichromatic mixture 
Concentrated (zirconium) arc lamp 
Lanterns (3) with monochromatic filters giving trichmatic mixture 
Illuminant 
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TABLE III.Latin Square Design of an Experiment. 
2 3 


The order of presentation of illuminations is read from left to right 
in each row. 

Note This is the design for Experiment I; the variations em 
ployed in experiments If, II]. and IV are indicated in the following 
table 


Experiment 
Variable 
Subjects 
Order of Presentation 
Type of Iaminant 


Subjects 
Order of Presentation 1 
Type of IDuminant 


Where the illuminants represented by the «ymbols are 

A Fluorescent lamp 

Dichromatic Mixture; yellow (540-670 ma) and blue green 
450-600 mu) 
Zirconium are lamp 
Trichromatic Mixture, orange (560-700 ma), green (500 660 
mu), blue 420-510 mu 
Tungsten filament incandescent lamp 
Combined radiations from sodiam and mercury arc lamps 
Open fluorescent lamp 
Mercury are lamp with yellow filter 


Shielded portable room lights placed remote from 
the test screen, and by using a test room with black 
walls and a high ceiling to facilitate the control of 
stray light 


B. Test Procedures 


The observers used in these experiments all had 
20/20 visual acuity for each and both eyes, and 
were recruited from the scientific personnel of the 
Department. All were given an initial practice 
session designed to achieve a common level of ex- 
perience in making the psycho-physical judgments 
involved in the test procedure. In a complete series 
of experiments, each of four observers judged the 
positions of the gap in the Landolt ring under four 
different types of illuminations in each experiment. 

The method of test employed throughout was to 
present a single Landolt broken cirele to the sub- 
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ject, who was asked to identify which of eight posi- 
tions was oceupied by the gap (i.¢., up, down, right, 
left. right up, right down, left up, left down). One 
slide at a time was inserted in the special carrier in 
Readings 
were taken in groups of eight for each size of gap. 


the door covering the opal glass screen 


The slides were employed in descending series with 
respect to the size of the test character. The dis- 
tance between test object and subject was constant 
The subject sat with 
his face in a chin-rest at a viewing distance of 
three meters from the test character. The measure- 
ments were binocular and natural pupils were used. 


throughout the experiment 


The Latin Square design was used in all experi- 
ments, and the data from the similar experiments 
in each series combined from the paired Latin 
Squares for purposes of analysis. In all tabulation 
the subjects are represented by small letters (Group 
1 by a, b, e, and d; Group 2 by a’, b’, ¢’, d’), the 
order of presentation by arabic numerals (1, 2, 3, 
4), and the illuminations by capital letters (A, B, 
C, D, and A’, B’, C’, D’). Each box represents the 
combination of observer, order of presentation and 
illumination under which the data were collected. 
A four by four Latin Square design as shown re- 
sulted in a different order of use of each type of 
illuminant with each observer, thus balancing out 
the effect of learning and other possible phenomena, 
the effects of which may change from session to 
session. This method permits the separate consid- 
eration of order effects, illumination effects, and 
the observed inter-subject differences by subjecting 
the experimental data to an analysis of variance. 

Initially, four spectrally different types of illu- 
minants (A, C, D—-see Table IIT) were evalu- 
ated (Tables TV and V) in Experiments I and IT, 
with different observers (Group 1 and Group 2) in 
each experiment, Only one subject was tested on 
any single day. The experiments were performed 
in the morning with the testing sessions beginning 
at about 9:30 a.m. (approximately ninety minutes 
after breakfast 
pied about twenty minutes and four such groups 
were completed at a single session, with an half- 
hour rest period provided between groups. 

A second group of illuminants ( A’ B’, C’, D’—-see 
Table I11) was similarly assessed in Experiment 
III, of which Experiment IV was a replication us- 
ing the same group of subjects. (See Tables VI and 
VIL.) 


Each group of observations occu- 


Results and Conclusions 


In all visual acuity determinations, it is difficult 
to obtain a sharp end-point because of the effects of 
chance, inattention and fatigue. In the present 
studies, using the Landolt broken ring as test char- 
acter, there were eight different possible positions 
of the gap for any one presentation. Thus, there 
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Figure 5. Spectral representation of four illuminaxts. 
Iilumination 

Tungsten filament incandescent lamp 

Combined radiations from sodium and mercury arc lamps 

Open fluorescent lamp 

Mercury arc lamp with yellow filter 
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TABLE Iv. 


EXPERIMENT I.—Results of Visual Acuity 
Threshold Determinations. 


Order of Presentation 
2 3 


! 4 


d 407 


Total 1547 1684 1 600 1481 


The visual acuity thresholds (experimental data treated by the 
Karber Method see Table VIII) as determined for each of four 
iuminants are listed for each subject and in the order of testing 
Thresholds are stated as the test character gap dimension in milli 
meters and are tabulated in the “Latin Square’ plan (see Table 
IIl) with the statistical treatment in Table IX 


TABLE VI. 
EXPERIMENT III.-Results of Visual Acuity 
Threshold Determinations. 


Order of Presentation 
3 


d 22 190 
Total 1.450 1.598 


This experiment was performed a manner identical to that of 


Experiment I (see Table IV) nt using different subjects. (For 
statistical treatment see Table X_) 


combination, may thus give rise to random errors 
under conditions well above the visual acuity 
threshold. Such mistakes often do not increase in a 
regular manner with decrease in the visual angle 
In order to determine the level of size of the critical 
detail at which the subject is identifying correctly 
0 per cent of the positions of the gap, it is neces- 
sary that these factors be considered 

Since the present study was concerned with rela- 
tive values rather than the absolute dimensions of 
visual acuity, it was appropriate to use the Latin 
Square form of design for the experiments and to 
calculate the individual thresholds by the Karber 
method.'' The values yielded were checked using a 
provisional probit line, and no significant diserep- 
ancies were found. A typical calculation of an indi- 
vidual threshold using the Karber method is given 
in detail in Table VIII. 

The results of Experiments I and II are analyzed 
in Table LX which carries all the statistical mate- 
rial derived from the visual acuity data listed in 
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TABLE V. 
EXPERIMENT II.—-Results of Visual Acuity 
Threshold Determinations. 
Order of Presentation 
3 
Total 


1.386 
1.554 


1472 

Db 
a jaa 3 1.337 
Total 1.364 1.350 1.459 1.576 5.749 


This experiment was performed in a manner identical to that of 


Experiment I (see Table IV) buat using different subjects 


TABLE VII. 


EXPERIMENT IV.--Replication of Experiment III. 
Results of Visual Acuity Threshold Determinations. 


Total 1.561 1.475 1446 1. 5.829 
This experiment was performed in a manner identical to that of 
Experiment I (see Table 1V) but using different subjects. (Fo 
statistical treatment see Table X.) 


TABLE VIII.—Example of the Calculation of 
An Individual Visual Acuity Threshold. 


Method of Karber"' applied to the data for Subject C’ with 
‘uminant A ‘Table 


Performance 
Size of ‘number of 
Critical Detail correct answers) p 
(Landolt Ring Cap) ‘number of trials) 


a! 


11491096 
0.470 


Where: ED, is the visual acuity threshold expressed as the Landolt 
( gap dimension (in mm) in the test character for which 50% of 
the responses were correct 

p, the proportion of corre ted responses (corrected for 
chance) for test character with gap ¢ 


r, is the dimension of gap ( in mm 
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Tables IV and V. Inspection of these tables indi 
ates that visual acuity m not, under the conditions 
of these experiments, dependent on the spectral 
‘composition of white light. No significant differ 
enees in Visual acuity were found for the four spec 
trally dissimilar types of white light tested. Order 


of presentation and type of Uluminant used also 


TABLE IX. Analysis of Variance. 


Catewletions based on the combined data trom Experiments | and |! 
See Tables and V) 


Ratie Ratic 
Calculated Critical 
Degrees Mean Square trom Value for 
of of Present Seqnificant 
Freedom Differences Data at 5% Lewel af 5% Level 
Perr mow 
showe date end using the mear alues for the individua 
acu thresholds (data from Tables and V which have 
heer sted by the Karber Method — Table VII { the eight 
. tin Pap nte and Il, the difference im threshold 
" . nder the four inants used necessary for significance at 
’ has heen determined 
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TABLE X.. Analysis of Variance 


Catewlations based on the combined data trom Experiments ti! and IV 
See Tables Vi and Vii 
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showed no statistically significant changes. The 
inter-subject differences were significant as might 
be expected. It will be noted (Fig. 4) that, while 
all the illuminants showed marked differences in 
spectral composition, only the fluorescent lamp 
achieved marked and localized peaks in the emitted 
visible radiant energy. The band width of the filters 
used for the dichromatic and trichromatic combina- 
tions was so great that these mixtures vielded a con- 
tinuous spectrum with a small peak for each mono- 
chromatic filter used. The illuminant under test 
was always operated at a high intensity level in an 
attempt to eliminate the troublesome visual acuity 
variations which can result from small changes in 
illuminant intensity when this value is adjusted at 
or near the optimum level 

The results of Experiments III and IV are listed 
in Tables VI and VII, and the statistical material 
derived therefrom is given in Table X. The illu- 
minants used (Table ITT and Fig. 5) include the 
tungsten filament incandescent lamp with its emis- 
sion showing the typical smoothly continuous spec- 
trum which includes representation from the en- 
tire range of visible radiations. and the sodium and 
mereury Vapor are lamps with their output showing 
the completely discontinuous spectrum typical of 
this type of illuminant 

Although these illuminants are spectrally maxi- 
mally dissimilar, and much less alike than those em- 
ployed in Experiments I and II, nevertheless, the 
results are similar in that there is no significant 
difference in visual acuity resulting from the na- 
ture of the spectral com position of the white lights 
used. Only the inter-subject differences achieve 
significance at the 5 per cent level 


Summary 


1. Seven types of illumination, each giving the 
sensation of white light, but differing, chiefly quan- 
titatively, in spectral composition could be applied 
separately to the rear surface of an opal glass plate. 
The front surface of this plate as viewed by the 
subject formed the test screen. With the brightness 
of this test sereen standardized at ten footlamberts 
for each type of light, the spectral energy curve for 
each illuminant was measured at the front surface 
of the test sereen 

2. Visual acuity was assessed using a series of 
lantern slides as test objects with a single Landolt 
broken ring as test character on each slide. The 
size of the test character and the gap in the ring 

point of eritieal detail) differed on each slide. The 
slides were presented to the subject in descending 
order of critical detail dimension by placing them 
in a special carrier inserted in the center of a door 
covering the front surface of the viewing screen. 
Each subject was seated at a distance of three me- 


ILLUMINATING ENGINEERING 


% 

LA 
4 
A 
4 
} 

. 
‘ 
: 


ters from the sereen, and, using both eyes with 
natural pupils, was asked to identify which of eight 
possible positions was occupied by the gap in the 


test character. This orientation was varied at 
random as the slides in the test series were pre- 
sented. 

3. Each of the four experiments was carried out 
according to the statistically logical plan of the 
four by four Latin Square design. This resulted in 
a different order of presentation of the four types 
of illumination to four observers used in each ex- 
periment. The effects of learning and unknown ex- 
traneous influences which might vary from time to 
time were eliminated by this procedure. The same 
illuminants were used in each of two of the four 
experiments, and the data from the two Latin 
Squares were combined for analysis. This method 
permits separate treatment of the data for assess- 
ment of order effects, illumination effects and inter- 
subject differences using ‘‘ Analysis of Variance.’’ 
4. All the illuminants used were adjusted to give 
white light as verified by a black after-image, and 
with the intensities of all adjusted to yield equal 
brightness of the test screen. No significant dif- 
ference in visual acuity was seen in connection with 
any of the seven illuminants tested, in spite of the 
dissimilar spectral composition of the white light 
produced by each type of illumination. The visual 
effectiveness of white light appears to depend on 
its brightness, and not on the continuity, discon- 
tinuity, or spectral location of the visible radiant 
energy responsible for the illumination. 

5. Proposals are made for further studies com- 
paring the visual effectiveness of white light pro- 
duced by incandescent sources; and by mixtures of 
very narrow bands of complementary colors achiev- 
ing a true discontinuous spectrum, when the illu- 
minant intensities are equated on the basis of en- 
ergy values rather than brightness observations. 
That the determination of minimal spectral require- 
ments of white light is necessary for maximal 
visual acuity or optimal visual performance is sug- 
gested as another experimental approach to the as- 
sessment of the visual role of the spectral compo- 
nents of white light. 
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DISCUSSION 

E. Simonson*: The work of Dr. Solandt et al is a very inter 
esting study in an area where further research is much need 
ed. On the surface, it might appear that there is a contradic 
tion between their results and ours. Dr. Solandt found no 
effect of the spectral composition of white light, while we ob 
tained, in several items, statistically significant differentia 
tion between three illuminants emitting white light of some 
what different spectral distribution. Actually, there is no 
contradiction. Dr. Solandt investigated visual acuity only. 
We also found no effect of spectral composition of white 
light on visual acuity. However, we found a differentiation 
in several visual functions during prolonged strenuous vis 
ual work, performed in the conditions of a ‘‘ miniature job 
situation.’’ We are glad to hear that Dr. Solandt is aware 
of this situation, and that he plans to study visual perform 
ance. It may also be pointed out that the spectral mixtures 
in our experiments and in Dr. Solandt’s experiments were 
not identical. We compared a greenish lamp (Verd A Ray), 
a bluish lamp (Opal glass), and the ordinary inside frosted 
lamp. The spectral differences were slight. but could be 
safely differentiated by the observers. It would be inter 
esting to know whether this was the case also with the spec 
tral mixtures in Dr. Solandt’s experiments. 

While we are ready to accept Dr. Solandt’s experiments 
as consistent with ours, there are several points in his ex 
perimental setup and evaluation which need discussion, Dr. 
Solandt used an eight step visual acuity test and claims that 
such arrangement cuts down the chance factor for the cor 
rect identification to 1:8. However, this is the ease only 
when all steps are in the critical zone of recognition or un 
certainty. Obviously, the number of steps could be indefi 
nitely enlarged in both directions, by adding large details 
which ean be instantaneously identified, or miseroseopic de 
tails, which nobody could recognize. This means the absolute 
number of steps has no bearing on the coefficient of change 
distribution. Dr. Solandt’s largest und smallest size must 
have exceeded the recognition limits for all subjects, other 
wise a caleulation of the mean acuity would not be possible. 
For the individual subject, the number of critical steps was 
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knowledge we have 
ght on vieual acuity 
onfirms the work of other investigators who 
‘ found no significant differences in visual acuity with 
iriows socalled white Ulaminants. However, where color 
ntraste of color discrimination in involved, relatively 
small spectral differences in illauminants may become im 
portant 
Solandt's use of the black after image in determining 
the whiteness of his color mixtures is a unique approach, It 
sould be interesting if Dr. Selandt would comment on his 
sperience as to the time involved and the consistency of 
results in using such criterion, which would appear to bx 
lifieunlt to apply because of the inherent variability of the 
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ner did the lluminants used differ in spectral content to a 
degree, or in « manner designed te make their comparison a 
procedure 

Tae precision of the statistical evaluation of the results 
of the present study is facilitated by the use of the graded 
visual acuity test. The many complex and interrelated vari 
ables present in the gross visual performance test render 
this method of evaluation an inadequate substitute for the 
determination of separate and well-defined parameters of 
vision. Ewen such a measurable parameter as visual acuity 
cannot be determined with a degree of precision justifying 
+ contineaous seale of performance. As Dr. Simonson has so 
clearly pointed out, the number of stepe that can, with 
validity, be included in the performance scale are frequently 
« few as to give the element of chance undesirable but 
unavoidable importance 

I am grateful to Mr. Eastman for his words of caution 
against the unjustified extension of the results of the present 
study to include those instances where slight spectral differ 
ences have great visual importance. His remarks on the 
generally aceepted variability of the after image response 
ire also most pertinent. This response was found usable for 
the purpose of identifying white light by the rigid stand 
irdization of the conditions of observation and adoption of 
fixed forms dew riptive of the Tesponse of the subject. Much 
of the variability was found to be apparent and not real, 


when these sourees of spurious differences were eliminated 


Color Balance for Ladies Wear 


The planning of this lighting installation, at Day's 


Fashion Shop, Detroit, Mich. was aimed at achieving a 
balance of incandescent and fluorescent light for good 
color rendition of merchandise and providing a high level 
of tllumination 

Eight rows of louvered troffers are spaced 8 feet apart 
running at right angles to the length of the store. Each 
row consists of two Slamp troffers containing 96-inch 
75-watt standard cool white lamps. Spaced midway be 


tween rows are 24 recessed incandescent units, three be- 
tween each two rows. These have glass lenses and use 
200-watt lamps. Valance lighting is produced by 40-watt 
fluorescent channels. Showcases are lighted with T8 slim. 
line lamps in conventional showcase reflectors. The aver- 
age illumination is 114 footcandles. 

Installation designed by Charles L. Harris, Detroit Edi- 
son Co.; Electrical Contractor, Litt Electric Co., Detroit. 
Mich. 
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INSTALLATION AT BEXAR COUNTY COLISEUM, SAN ANTONIO, TEXAS 


Lighting a Sports Arena 


LIGHTING OBJECTIVE: To provide illumination for a variety of sporting events with a minimum of glare to 


the spectators, using easily maintained lighting equipment 


GENERAL INFORMATION: The arena floor is an oval 248 feet long and 123 feet high. Height to catwalks is 


70 feet. The walls are rough gray conerete; ceiling is constructed of white wood planks; the walkway and 


concourse flooring is black asphalt and the arena floor is brown dirt 


INSTALLATION: The installation consists of 51 Holophane Hibay No. 691-AL-HS 1500 watt units in the cen 


At the midpoint of this area, boxing ring lights are 


ter section of the arena, mounted 70 feet from floor 
driven winch. This frame con 


mounted on a 12-foot square frame which is raised and lowered by a motor 


tains four No. 691-AL-HS 1500-watt and four Na 691-AL 1000 watt luminaires. In the oval bay over the 


box seats are 34 No. 601-AL 1000 watt units mounted at 70 feet, and over the general seating area (46 foot 


mounting) are 33 Lobay No. 685-AL reflectors with 500-watt lamps. The Hibay units in the center area are 
serviced from a catwalk; in the bays over the seating area Thompson disconnecting and lowering hangers 


are used. All units have large openings around the neck of the reflector for flue action in retarding dirt 


deposit. 


The resultant average illumination on a plane 30 inches above the floor is 36 footeandles (after about 


200 hours of use). At the center of the area, with the ring lights on in the raised (60-foot) position, the 
illumination is 58 footeandles; in the position for a boxing show (30-foot mounting) 75 footeandles result 


Architects: Phelps, Devine and Simmons; lighting engineered by Halsey and Royer, San Antonio, Texas, 
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SECTION A-A 


Lighting data submitted by Haley and Royer, Electrical and Mechanical Engineers, San 
Antonio, as an illustration of good lighting practice and to aid in the design of 
similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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“Production” Lighting for Chrysanthemums 


RODUCTION LIGHTING as applied to in- 

dustry has a well-known connotation. In the 

installation shown, lighting was used to aid 
Nature in higher production of Chrysanthemum 
Pompons (Baby Mums). ‘‘Production’’ was in- 
creased from the normal one crop in the fall to 
three per year, with an improved product, and a 
wider market 

The installation was made by the largest whole- 
sale cut flower grower in the east. In business since 
1900, this grower has strived to improve the varie- 
ty, quality and grade of cut flowers and control the 
growth in various seasons. Such planning assures 
a fresh product immediately available in the sea- 
sons when demands are greatest. 

In the case of Baby Mums, a single crop for fall 
marketing was the usual practice. It was known, 
however, that this flower would have a good demand 
in other seasons, if daylight hours could be pro- 
longed, to hasten stalk growth and retard early 
budding. This would approximate the 
growing conditions of the longer late summer days 


normal 


AvuTnor: Duquesne Light Co., Pittsburgh, Pa. This installation won 
a Merit Award at the Fourth International Lighting Exposition May 
1952, as Entry No. 483 
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By HUGH S. JAMES 


and keep the plant in succulent growth for a longer 
period, and producing a desirable longer stem and 
larger bloom. The aim for this project was out-of- 
season flowers with a large bloom ahd a 30-inch 
stem. 

On 8-foot 3-inch centers, for the entire length of 
the greenhouse, clusters of two 300-watt R-40 re- 
flector fioodlights on flexible sockets are mounted on 
pipe uprights in the center of the greenhouse at a 
height of 11 feet above the floor. The greenhouse 
is 528 feet long by 40 feet wide and for this area 
126 floodlights were used in 63 locations. 

Sixty-seven thousand (67,000) seedlings were set 
on December 26, 1950, and the floodlights were used 
five hours per night until February 25, 1951. At 
the end of 52 days, or 260 hours, these flowers had a 
25-inch stem and budding had been retarded dur- 
ing this period. Starting on March 1, the plants 
were shaded from 6 :00 p.m. to 8 00 a.m. until April 
17, 1951, when cutting was started. These flowers 
were marketed in several large cities throughout 
the country in time for Mothers’ Day. The result- 
ant demand, ready sale, and quality of subsequent 
crops of off-season growing has enabled the grower 
to provide three crops a year from one greenhouse. 
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Qieestions and 
on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of E. H. 


y= 


Raddin, has prepared this listing of answers to frequently-asked questions. 
Readers are invited by the Committee to submit similar questions of 
general interest on light sources, to be considered for publication from 


What is the purpose of silicone coating fluores- 
cent lamps? 


High relative humidity may cause some difficulty 
in starting imstant start fluorescent lamps because 
tl me 


mture along the outer surface of the lami ps 


reates a leakage path of such value that starting is 
difficult 

Silicone coating as applied to fluorescent lamps 
ma very thin uniform transparent chemical coating 
applied to the This 


surface leakage by causing 


outer surface of the lamps 
oating overcomes the 
the surface moisture to collect in droplets instead 
of a continuous film. This permits reliable starting 
onditions 


Lighting Handbook, See 


even under high humidity 
See page 


ond Eadition 


What effect does ambient temperature higher 
or lower than normal room temperature (65-85F) 
have on incandescent filament lamp life? 


Lnlike fluorescent lamps, the light output of an 
unaffected by 


Likewise, natural 


lamp is relatively 


changes in ambient temperature 
changes in ambient temperature (that is, from win 
ters lowest to summer's highest temperature) have 
little of any, effeet on incandescent lamp hfe. Op 
eration of the usual type of incandescent lamp in 
enclosures where the increase in ambient tempera 
ture causes the base te mperature to exceed APpPrort 


base or melting of the lead-in wire solder 


mately 1754 may result in loosening of the 

Lamps with mechanical bases or bases employing 
high-temperature basaig cement will withstand ap 
proximately 230C (446F). For lamps where base 
temperature is not a factor to be considered, tem 
perature of the glass bulb is the limiting factor. The 
usual type of ordinary soft class as found on stand 


ard general lighting service lamps should be oper 


ated under conditions where the glass does not ex 


44s Questions and Answers on Light Sources 


time to time. Questions may be sent in care of Society Headquarters. 


coed 3000 (ST2F 
ous hard or Pyrex-type bulbs ranges from 4554 
SISF) to 475C (887F). 

For bake even and similar high ambient tempera 
ture lighting applications there is available a line 


. while the maximum for the vari- 


of ‘‘bake oven’’ lamps which employ the use of 
special high temperature solder and basing cement 
plus a special heat processing of the glass bulbs 
prior to lamp assembly. These lamps are recom 
mended for use under conditions where the bulb 


temperature does not exceed 316c (H00F 


Is it true that it requires as much electrical 
energy to start a preheat-type fluorescent lamp as 
to operate it for 15 minutes? 


No. For example, it requires less watts to start 
a 40-watt preheat-type fluorescent lamp than it 
does to operate it. Since starting requires only two 
seconds or less the energy consumed in operating 
the 40-watt preheat lamp for 15 minutes is several 
hundred times the energy consumed in starting the 


lamp 


Why do some street series incandescent filament 
lamps have the same light output at the end of 
their life as initially? 


Series lamps are usually operated on circuits 
that have automatic regulators to maintain con- 
stant current. During the life of an incandescent 
lamp, the filament becomes thinner, due to evap- 
oration of tungsten, and its resistance therefore in- 
creases. With constant current, this increase in re- 


sistance results in an increase in wattage and 
operating efficiency, consequently an inerease in 


This in 


not be realized 


the lumens generated by the filament. 
crease in generated lumens may 
fully as an increase in the light output from the 
lamp because of bulb blackening. 
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Proposed American Standard Practice 
For Street and Highway Lighting 


* has been 


This American Standard Practice for Street and Highway Lighting 
proposed as a proprietary Standard under the rules of procedure of the American 
Standards Association and under the sponsorship of the Hluminating Engineering 
Society. It represents considerable refinement in defining the classification of luminaire 
light distributions and the pictorial presentation ; improved treatment of forestation rela- 
tionship; helpful expansion of computation and design data ( Appendix B) ; and tools for 
measurement (Appendix C 

During the twenty-seven years of the career of the [Illuminating Engineering 
Society's Committee on Street and Highway Lighting, the night use of public ways has 
grown greatly. Traffie has increased in speed and density. The studies by the Committee 
have established a substantial relationship between good fixed lighting and traffic safety 
Understanding of the principles of good lighting, as reviewed in Appendix A hereof, has 
advanced. The following earlier publications of the Committee reflect the progress of the 
street and highway lighting technique through the vears 
1930 
1935 
1937 
1940 
1945 
1947 


**Principles of Street Lighting ’’ 

**Code of Street Lighting 

**Code of Street Lighting’’ 

‘*Code of Highway Lighting’ 

**Recommended Practice of Street Lighting’ 

**Recommended Practice of Street and Highway Lighting’’ 

** American Standard Practice for Street and Highway Lighting’’ 
(Approved by American Standards Association 


The present Practice has evolved out of these earlier documents, taking into account 
latest experience and modern equipment. 

The Committee gratefully acknowledges the assistance rendered and data furnished 
by the Institute of Traffic Engineers and by the National Safety Council. 

Suggestions for improvement based upon experience gained in the use of this stand- 


ard will always be welcome and should be sent to the American Standards Association, 
70 East 45th Street, New York 17, N. Y. 
L.E.S. Committee on Street and Highway Lighting 


Carl H. Landell 
Harold Mason 


John W. Young 
R. M. Zabel 


Preface 


This preface is informative and not 
the 
John F. MeGough Street 
Jack H. Murrah Lighting, D-12.2. 

R. S. Newhall 1 
J. J. Oberhausen 


LE.S. COMMITTEE ON 
Srreet Higuway Licntixne 


public roads, of a grade appropriate 
to modern requirements in the use of 
recom 


streets and highways. These 


F. D. Wyatt, Chairman 
C. H. Rex, Vice-Chairman 
G. K. 


mendations have been equalled or ex- 


ceeded in a large majority of the mod- 


Glass, Secretary 


a part of American Standard  ernization programs since 1945, Where 


P. Brotzman Practice for and Highway such lighting has been installed there 


. S. Bucher 
F. M. Carter 
Warren H. Edman 


has resulted a marked reduction in 


These recommendations have been 
the So- 


night accidents and expedited pedes- 


prepared in furtherance of trian and vehicular traffic. Its prac- 


J. H. Fahey 

1), M. Fineh 
«A.B. Halvorson 
K. Hardacre 
Earl T. Hawkins 
L. F. Heckmann 
R. M. Hoot 

H. F. Ilgner 

Gi. W. Izant 
Lloyd M. Johnson 
B. Karns 

G. E. Korten 

T. W. Lauer 
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P. Ortlieb 

H. W. Osborne 
Roy A. Palmer 

L. J. Sehrenk 
Kirk M. Reid 

D. W. Rowten 
T. J. Seburn 

W. A. Shaw 

R. G. Slauer 

R. M. Swetland 
A. Trosper 
George A. Watters 
Stuart R. Williams 


ciety’s object, which is the advanee- 
ment of the theory and practice of illu- 
minating engineering and the dissemi- 
nation of knowledge relating thereto. 
Their purpose is to assist technicians 
and benefit the public. 

2. The recommendations as to street 
and highway lighting that are con 
tained herein call for fixed lighting of 


Approved by the Ceuncil of the [Duminating 
August 1051 Final ac 
American Standards Association 
for approval as an American Standard ix 
pending 


Engineering Society 
tion by the 


Standard Practice for Street and Highway Lighting 


tieability and economy have been dem- 
onstrated, It is, however, in advance 
of much of street and highway light- 
ing throughout the country. Because 
of this fact, it seems fitting that the 
Committee shall make known the basis 
of its recommendations, 

this Com- 


mittee is comprehensive as to points of 


3. The membership of 


view brought to bear on this subject. 
Those and 
nicipal administrations join with rep- 
resentatives of manufacturers of equip- 


who represent state mu- 
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etrical ener 


both 


ment and suppliers of 


gy tor tte operation privately 


ated publely owned) and wit! ther- 


whe are interested te 


subject of lighting These are con 

need as to the need for these reco 
mendations and as to the urgeney o 
complhance with then 


1. In 


dations no item was included unless it 


formulating these recommen 


received unanimous or virtua ly unani 
This 


procedure, though time-consuming, has 


mous approval by the Committee 


assured that the completed reecommer 
dations represent a thoroughly studied 
consensus. As such they are approved 
unanimously by the Committee 

5. Nurhtfall 


ards to users of streets and highways 


brings imereased haz 


through limited visibility Studies 
have shown that in normal times night 
traffic 10,000 to 


12.000 per year over and above those 


fatalities total about 


that would be suffered if the night ax 
eident rate were as low as the daytime 
The National Safety 
estimates 10%) 
were killed in traffic 


as compared with about 


rate Couneil 


that in about 19,200 


at night, 
15.800) killed 
approximation 


m the daytime An 


shown in the 1950 Accident Facts in 
dieates that the motor vehicle death 
rate per billion vehicle miles is 14 at 


nught compared with 5 during the day, 
almost three times as bad 

6 Widespread experience has dem 
that 


stances prevailing in the United States 


onstrated under most cireum 


it is practicable to light urban and 


suburban streets and the eritical se« 
tions of hyzhways so as to reduce very 
largely this terrible toll of lives that is 
inadequacies 
that such im 


provements in the lighting of streets 


attributable to lighting 


Furthermore, they feel 


and generally are economi 
These 


measures cost the community less than 


eally practicable preventive 
do the accidents caused by inadequate 
visibility 

7. Elimination of lahting inade 
quaces, to which so great a toll of life 
and limb must be attributed, is the 
that un 
Prac 


is evident, however, that the 


immediately urgent element 


derlies this American Standard 
tice. It 
provision of lighting to improve traffic 
safety will contribute likewise to the 
reduction of crime and to the expedi 
tious movement of traffic, which are 
two of the principal purposes of such 


lighting. 
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1. Classification of Streets and 
Highways 

(a) An important factor, common to 

all street and highway safety consid- 

volume of vehicular 

As traffie vol 


traffic interference and 


erations, w the 
ind pedestrian traffic 
ume increases, 
also increases. 
difficult to 


achieve im the confusion of moving ve- 


exposure to accident 


visinlity m= more 
hicles and pedestrians, against whieh 
background the accident hazard mast 
be discerned 

(b) The classification of vehicular 
traffic shown in Table I is 
Institute of 


volumes 
recommended by the 
Traffie Engineers 

(c) It is recommended that pedes- 
street traffie be 


Table IT. 


trian classified as 


shown in 


2. Classification of Luminaire 
Light Distributions 


2.1—Introduction—(a) Proper distri- 
bution of the light from luminaires is 
one of the essential factors in efficient 
The light emanat 


ing from the luminaires is directional 


roadway lighting 
ly controlled and proportioned in ae 


eordance with the requirements for 
seeing and visibility deseribed in Ap 
Light 


venerally designed for a typieal range 


pendix <A distributions are 
of conditions which include luminaire 


height, transverse (over- 
loeation of the luminaires, 
of luminaires, 


to be effectively 


mounting 
hang) 
longitudinal spacing 
widths of roadway 
lighted, and percentage of lamp light 
directed toward the pavement and 
adjacent areas 

(b) Several methods have been de- 
showing the light distribu- 


The 


inclusive 


vised for 
from a luminaire. 
diagrams in Figs. 1 to 6 
illustrate methods which are generally 
being used. The diagrams in Figs. 1 
und 2 illustrate typical eandlepower 
vertical 


thon pattern 


distribution curves in the 
planes of maximum candlepower. Figs. 
Sand 4 show the lateral candlepower 
maximum 


distribution eurve in the 


cone. Other more complete methods 
of showing the light distribution from 
a luminaire are deseribed in Appendix 
B; for example, Fig. 15 

(c) The diagrams in Figs. 1 to 4 
inelusive show the distribution curves 
for a luminaire to be mounted at or 
near one side of the road. From the 
side loeation, the principal concentra- 
tions of light extend out toward the 
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TABLE I.—Classification ot Vehicular 
Traffic. 


Volume of Vehecular Traffic 
Maximum Night Hour 

Classification Both Directions) 
Very light traffi 
light traffic 
Medium traf 
Heavy traffic 
Very heavy trafic 
Heaviest traffic 


4000 
Over 4000 


TABLE II.—Classification of Pedestrian 


Traffic. 
Pedestrian Volumes Crossing 
Classificaty Vehicular Traffic Lanes 
None No pedestrians, as om express 
highways 
Light As on streets in average residen 
tial districts 
Mediam As on secondary business streets 
Heavy As on main business streets 


roadway in two distribution lobes as 
defined by the curves. Each lobe has a 
line of maximum candlepower which 
extends from the luminaire light cen- 
ter out through the point of maximum 
candlepower. 

2.2—Vertical Light Distributions— 
(a) The maximum vertical planes, 
Figs. 1 and 2, include these lines of 
The vertical 
eandlepower is 


maximum candlepower. 
angle of maximum 
measured in these vertical planes. It 
is the angle between the line of maxi- 
mum candlepower and the vertical 
direetly downward 


This vertieal an- 


axis extending 
from the luminaire. 
gle of maximum candlepower and the 
vertical distribution curves in the 
maximum vertical planes are shown in 
the typical examples in Figs. 1 and 2. 

(b) The diagram, Fig. 1, 


shows the usual method of presenting 


upper 


the luminaire distribution in the ver- 
tieal planes of maximum ecandlepower. 
The candlepower eurves to the right 
and left of this diagram are not nee- 
essarily opposite one another. This is 
merely the usual convenient method 
vertical distribution 
actually be in 


of presenting 
whieh 
planes such as those shown in Fig. 2 
back into the single 
plane of the paper. On curves such 
as Fig. 1, the lateral angles of the 


eurves may 


when rotated 


maximum vertical planes are specified. 
The lateral angles at which the ver- 
tieal planes extend out on the roadway 
are measured in the longitudinal plane 
as shown in Fig. 2 from the transverse 
roadway line extending directly across 
at 0 degrees with respect to a point on 
the roadway beneath the luminaire. 
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Figure 1. Candlepower curves showing 

an example of light distribution in ver- 

tical planes of maximum candlepower. 

The lateral angles of the vertical planes 
should be specified. 
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Vertscal 


2.2.1 —T 


1 and Tupe Il 


Distributions—The vertical angles of 
maximum e¢andlepower for typical 
Type I and Type I! distributions 


range from 73 degrees to 80 degrees, 
as shown in Fig. 5. 

2.2.2—Type 111, Type IV, and Type 
V Vertical Distributions—The vertical 
angles of maximum candlepower for 
typical Type III, Type IV, and Type 
V distributions range from 70 degrees 
to 77 degrees, as shown in Fig. 5. 
2.3—Lateral Light Distributions— 
(a) The lateral light distribution 
eurves from a luminaire are cus- 
tomarily plotted on the surface of 
cones such as that in Fig. 3. The apex 
and vertieal axis of the cone are the 
light center and vertical axis of the 
luminaire. A series of such cones may 
be used to plot curves showing the 
distribution at 
When the 
line of 


variation in lateral 
different vertical angles. 
conical surface includes the 
maximum candlepower, as it does in 
Figs. 3 and 4, this 
maximum candlepower. 

(b) The lateral angles of maximum 


eandlepower in the cone shown in Fig. 


is the cone of 


3 are the same as the lateral angles 
at which the maximum vertical planes 
are shown in Fig. 2. The lateral an- 
gles of light distribution, such as that 
of maximum ecandlepower, are measured 
from the transverse line at 0 degrees 
with respect to the luminaire. These 
lateral angles of maximum candlepower 
usually vary with the lateral width of 
distribution. Both the angle of maxi- 
mum eandlepower and the width angle 
should be appropriate for the condi- 
tions to be such as roadway 
width and luminaire spacing. 

2.3.1—Lateral Width of Light Distri- 
butions—-(a) The angular lateral width 
of a light distribution is measured in 


met, 


maximum candlepower 
line and the 


the cone of 
between the Reference 
Width line as illustrated in Fig. 4. 
The line of maximum candlepower 
falls within this angular width of 
light distribution. 

(b) The Reference line is either of 
the two radial lines formed on the 
surface of the cone of maximum ean- 
dlepower where it is interseeted by a 
vertieal plane parallel to the curb and 
passing through the light center of 
the luminaire. 

(c) The Width line is the radial line 
(the one which makes the larger angle 
with the Reference line) which passes 


through the point of one-half maxi- 
mum candlepower on the lateral light 
distribution curve plotted on the sur- 
face of the cone of maximum ecandle- 
power. 

(d) The lateral curves typical for 
luminaires for side-of-road mounting, 
Fig. 4, have half candlepower lines 
on one side of the distribution lobe 
which are nearly in line with or at a 
small angle with respect to the Ref. 
erence line. There are some Type II, 
IIl and IV distributions found ae- 
ceptable in which this line of one-half 
maximum candlepower does not reach 
the Reference line or in some cases 
extends beyond the Reference line. 
However, in general, it is preferable 
that there be no substantial depar- 
tures. The lateral widths of light dis- 
tributions have been classified in ae- 
cordance with the following deserip- 
tions, as in Fig. 6. 
2.3.2--Type 1--Lateral Distributions— 
(a) Type I is a two-way lateral distri- 
preferred lateral 
width of 15 degrees in the cone of 


bution having a 
maximum candlepower on each side of 
the Reference line with an acceptable 
range of from 10 degrees to less than 
The two principal light 
concentrations are in opposite diree- 
The vertical 
plane of maximum ecandlepower is 


20 degrees. 


tions along a roadway. 


parallel with the ecurbline. The light , 


distribution is similar on both sides of 
this vertical reference plane and is 
generally applicable to a luminaire 
location near the center of a roadway. 

(b) Four-way Type I is a distribu- 
tion having four prineipal concentra- 
tions at lateral angles of approxi- 
mately 90 degrees to one another, each 
with a width range of 10 degrees to 


less than 20 degrees as described. 
This distribution is generally appli- 
eable to luminaires located over or 


near the center of a right-angle inter- 
section. 
2.3.3-—-Type 11--Lateral Distributions 

(a) Type IT light distributions have 
a preferred lateral width of 25 degrees 
with an acceptable range of 20 degrees 
to less than 30 degrees. This distriba- 
tion is generally applicable to lumi- 
naires located at or near the side of 
relatively narrow roadways. It is also 
used on wide roadways in opposite 
arranger jents. 

(b) Four-way Type 11 light distribu- 
tions have four principal light concen- 
trations, each with a width of 20 de- 
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Figure 2. Vertical planes of maximum candlepower extending out on a roadway surface. This is one example of Type III light distributions. 
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grees to less than 30 degrees as de- 
seribed. This distribution is generally 
applicable to luminaire locations near 
one corner of a right angle intersec- 
tion. 
2.3.4—Type Lateral Distributions 
The Type III light distributions have 
a preferred lateral width of 40 degrees 
with an acceptable range of 30 degrees 
to less than 50 degrees. This distribu- 
tion is intended for luminaire mounting 
at or near the side of the roadway 
and is generally used for wider road- 
ways than those for which the Type II 
is suitable. 
2.3.5--Type IV Lateral Distributions 
the Type IV light distributions have 
a preferred lateral width of 60 degrees 
with an acceptable range of 50 degrees 
or wider. This distribution is intended 
for side-of-road mounting and is gen- 
erally used for roadway widths which 
for which 


are still wider than those 


the Type III distribution is suitable. 
2.3.6-—Type V Lateral Distributions 
The Type V light distributions have a 
circular symmetry of candlepower 
which is essentially the same at all lat- 
eral angles. This distribution is intend- 
ed for luminaire mounting at or near 
the center of a roadway, in the center 
islands of parkways, and at intersec- 
tions. 

2.4—Variations and Comments—(a) 
With the variations in street width, 
type of pavement surface, luminaire 
mounting heights, and spacing which 
may found in practice, 
there could be a number of 
“ideal” lateral distributions. This is 
obviously impractical. In the classi 
fication of lateral light distributions, 
certain pavement width 
have been chosen as typical. Ample 
light should be provided for the illu- 
mination of sidewalks and areas im- 


be actual 


large 


ranges of 


mediately adjacent thereto. 

(b) Type I, I, ILI and IV lateral 
light distributions should vary in the 
cones at vertical angles other than the 
maximum cone in order to provide 
adequate coverage of the rectangular 
street area involved. The width of the 
lateral distribution required to ade 
quately cover a typical width of road- 
way varies with the vertical angle of 
the cone in which the distribution is 
shown. In a cone at 77 degrees the 
lateral distribution for roadway cov- 
erage is narrower than that required 
in lower cones such as 73 degrees. 
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(c) Appendix B, particularly Fig. 
16, may be referred to in selecting the 
desired width of light distribution to 
cover certain typical ranges of road 
way width. 

(d) For typical roadway conditions 
it is desirable to approximate rather 
the light 

Purposeful variations from 


closely distributions pre 
seribed. 
these distributions 4 are permissible 
under unusual conditions where such 
variations meet the seeing require 
ments more effectively. As an example 
of such purposeful variations, fluores- 
cent lamp luminaires may offer effee 
tive distributions similar to Type I 


or I 


seribed. Another example of variation 


but broader than those de 
is the use of Type IV and V lumi 


naires in business districts where it 
may be desirable to direct more side- 
ward and upward light to the build- 
the 


brightness contrast along the street 


ing fronts, thereby lessening 
and increasing its general attractive 


hess. 


3. Design of Street and Highway 
Lighting 
3.1 — Introduction — (a) The many 
variables affecting street and highway 
lighting should be skillfully evaluated, 
ineluding the economic and aesthetic 
These and 
considerations 


aspects. economic 
thetic 


the scope of this Practice. The choice 


aes- 
are not within 
of light souree, the extent to which 


available eleetrie distribution facili- 
ties are used, and the type of poles, 
brackets and luminaires selected are 
all which will 


overall cost of lighting. 


influence the 
Any consid- 


factors 


eration of appearance will ultimately 
matter of 
However, elaborate or ornate 


resolve into a personal 
taste. 
design purely for the purpose of satis- 
fying an aesthetic desire cannot be 
justified unless the basie requirements 
of good visibility have first been at 
tained. It is important that roadway 
lighting be planned on the basis of 


traffic information, which ineludes the 


factors necessary to provide traffic 
safety. 

(b) In addition, some of the factors 
applicable to the specific problem to 
be carefully evaluated are: 

Traffic density 

a. Vehicular traffic volume 

b. Pedestrian traffie volume 
. Traffic accident experience 

«. Vehicular trafic 

b. Pedestrian traffic 

Street crime experience 

Type, speed and turning movements 
of vehicles 

. Parking practices 

. Roadway construction features 

Width of pavement or number of 
traffic lanes 
Character of pavement surface 
Grades and curves 
width of 
sidewalks and shoulders 
Width 
and safety 


Location and curbs, 
dividing 


islands or channeliz 


and location of 
ing curbs 

Intersections 

Traffie circles, clover leaves and 
separations 

Bridges, viaducts, underpasses 
and overpasses 

and of access 


Type frequency 


locations 
3.2—Luminaire Mounting Heights— 
(a) Table III presents mounting 
heights reeommended for luminaires 
having light distributions of the types 
previously described. When practical, 
higher mounting may often be pref- 
erable. Even where structural prob- 


lems are encountered, mounting 
heights more than a foot or so below 
those recommended cannot be con- 
sidered good practice. 

(b) Obstruction of light by foliage 
when luminaires are mounted at ree- 
ommended heights is sometimes the 
occasion for adoption of lower mount- 
ing height. Judicious pruning of trees 
is usually a preferred alternative to 
mounting luminaires lower than ree- 
ommended. 
3.3—Luminaire Spacing—The spac- 


ing of luminaires is often influenced 
by the location of poles for trolley 


TABLE III.—-Luminaire Mounting Heights. 


Approximate Lamp Size 

Lumens Type | 
2,500 25 ft. 
4,000 25 ft 
6.000 25 ft 
10,000 - 


15,000 


20.000 


25.000 


*The lower mountings are permissible on streets where 


Distribution Type 
Types IV GV 


20 ft. 
25 ft. 


Type Type til 
20 ft 
25 ft 
25 ft 25 ft 
25-30 ft.* 25 ft 
10 ft 25-3 25-30 ft.* 
oft 25-80 ft.* 
between the 


the brightness contrast 


luminaires and their background is relatively low 
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TYPES TYPES IW aw 
MAX CP 73° TO MAX.C.P 70°TO 77° 


Figure 5. Recommended vertical light distributions in planes of maximum candlepower 


LINE 


PREFERRED wiotw 
ACCEPTAGLE RANGE 10° 
TO LESS TaN 20° 


REFERENCE 
LINE 


TYPE 
PREFERRED wiotn 25° 
ACCEPTABLE RANGE 20° 

TO LESS THAN 30° 


REFERENCE 
LINE 


PREFERRED so” 
ACCEPTABLE RANGE 30° PREFERRED WIOTH 60° 
TO LESS THaN 50° ACCEPTABLE RANGE 50° 
OR WIDER 


tigure 6. Recommended lateral light distributions in the cone of maximum candlepower. 
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attachments, electrical distribution may be useful as a guide with respect 


poles, block lengths, and property lot to the roadway coverage of a light 
distribution, 
3.4 — Transverse Location of Lumi- 


naires — Luminaire distributions are 


lines. It is more economical practice 


to use larger lamps at reasonable 
spacings and higher mountings than 
to use smaller lamps at more frequent most effective when suspended over 
This 


good 


intervals with lower mountings the roadway pavement by suitable 


the 
lighting provided the spacing-mount 


is usually in interest of brackets, mast arms or other means 


Type I luminaires are intended for 
mounting approximately over the cen 


Type HI, 


intended for 


ing height ratio is within the range of 
ter line of the roadway 
and ay 
mounting at or near the eurbline. Gen 


light distribution for which the lumi 
This should main 


tain the desired ratio of lowest foot 


naire is designed. luminaires are 


candles at any point on the pavement erally such luminaires are mounted 


to average illumination. Terminology four feet or more out from the curb, 


with respect to luminaire location and depending upon the lateral light dis- 


spacing is shown in Fig. 7. Fig. 16 tribution and the type of roadway be- 


TABLE IV.— Current Recommended Average Horizontal Footcandles 
(Lumens per Square Foot). 


Vehicular Traffic Classification (Table |) 


Light 


Pedestrian Traffic (Table tl) Medium 


(500-1200) 


Heavy to Heaviest 
(1200 up) 


Very Light 
(Under 150) 


Heavy .... 0.8 10 12 
Medium .. “ o€ 0.8 1.0 
Light or None** : o4 0.6 0.8 

*This condition is unusual, but if it should occur, the footeandle figures appearing in the 

olumn to the right may be used 

**Highways and expressways at grade should have illumination similar to that on urban streets 

with comparable traffic flow pedestrian. An average 

recommended for highways with full contro! of as defined by the 

State Highway Officials, such as elevated or depressed expressways from 

excluded. The values given for very light vehicular traffic pertain to roadways such as those in 


residential areas where vehicular «peeds are low, of the order of 15 to 25 miles per hour 


either vehicular or of 0.6 footcandles i* 


American Association of 


which pedestrians arr 


access 


Such a program should 
of light 
at rated current or voltage, the regular 


In Using Table IV the Following Fac- «1 
tors Must Be Considered: 
1. The footeandle values in Table IV 


ire current practice for 


h light loss. 


provide for operation sources 


recommended replacement of depreciated lamps, and 


cverage Dlumination on the traffic used the periodic cleaning of luminaires, 


pavement between curblines. 4. Pavement brightness for the 

2. The footcandle 
any point on the pavement should not lew 
than one-fourth the 


value given in Table IV. The only ex 


lowest value at achievement of satisfactory visibility 


silhouette discernment is dependent 
average 


be less upon the light reflection characteristics 


of the pavement surface. The values in 
Table IV are 


ment reflectance of the order of 10 per 


ception to this requirement applies to based on, favorable pave 
roadways earrying very light vehicular 
traffic. On these 


footeandle value at any 


roadways the lowest cent. For the streets and traffic condi 


point should tions in which silhouette discernment is 


less than one-tenth the average important, due allowance must be made 
value in Table IV for 

2. it 
lighting 
nance factor” so that the average illu 


not he 


pavement reflectances which vary 


is good practice to design a from the favorable conditions assumed 


installation with a “mainte above. When reflectance is poor (of the 


order of 3 per cent), the illumination 
mination in service will not fall below recommended should be increased 50 per 
Table IV. Such 


factors make allowance for: (1 


the values in mainte cent. When reflectance is unusually high 


nance “0 per cent or more) the recommended 


normal depreciation of lamps through values may be decreased 25 per cent. 


out life; and, (2) for loss of light due In general, these corrections will apply 


dirt on luminaires more specifically to streets 


traffic 


recommended is 


to accumulation of earrying a 
where the illumi 
than 0.8 


footeandle. On streets carrying a heavy 


hetween cleanings. The rate and amount light volume 


of depreciation will vary with local nation less 


conditions and it is important that an 


adequate maintenance program be sys traftie volume and where 1.0 footeandle 


tematically carried out ‘to minimize or more is recommended, visibility is 
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lighted. 


transverse 


Terminology regarding 


luminaires is 


ing 
location of 
shown in Fig. 7. 

3.5 — Roadway Illumination — Table 
IV shows the illumination 
mended for 


recom- 
roadways carrying the 
vehicular and pedestrian traffie vol 
umes Tables I and II. 
These footeandle values assume com- 


classified in 


plianee with the recommendations on 


light distribution, mounting height, 
spacing and size of lamp. 
3.6—Typical Street Lighting Layouts 
Typical arrangement of luminaires 
for several roadway widths and foot- 
eandle levels are shown in Table V, 


Appendix B. Appendix B also pro 


more apt te depend on discernment by 
surface detail, and corrections for pave 
ment reflectance become less important. 

Visibility on sidewalks and road 
areas adjacent to the pavement 
should be consideration 
when 


side 
given careful 
arranging 
Usually lighting systems which 
provide the 


and selecting lumi 
haires, 
recommended illumination 
on the pavement also provide satisfac 
tory illumination on adjacent areas 
6. Intersections require higher illu 
mination than that recommended in Ta 
ble IV for the approaching streeta. The 
illumination at an intersection should 
be at least equal to the sum of the illu 
mination values provided on the streets 
form the 


7. On 


which intersection, 


some as those in 
often 


the individual nature of objects 


streets, such 


business distriets, it is necessary 
to se 
which are projected against a background 
traffic. On such streets a 


higher level of illumination and a high 


of moving 


degree of uniformity are required as com 
pared to conditions necessary for good 
silhouctte 


discernment. Where seeing by 


silhouette is interrupted by 


conditions 
such as dense or turning traffic, lighting 
adequate for 


detail 


secing objects by surface 


should be provided. Many instal 
lations provide average illumination ex 
ceeding the minimum recommended in 
Table IV, for reasons other than public 
safety. Such existing installations pro 
vide average illumination ranging up to 


footeandles 

S. The color of light usually does not 
affeet the level of illumination to be 
provided. R that 


the visibility of objects on or near the 


arches have shown 


roadway is substantially the same 


throughout the differences in color of 
light from sodium vapor, mereury vapor, 
and filament lamps when the comparison 
is on the basis of equal amount of light 


and similar distribution. 
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coverage 


curve 


omputation 


the iow 


diagram 


4. Situations Requiring Special 
Consideration 


ing contained 


ters 


vice 


Fequire 


sdequate 


or roadway 


light 


the preceeding chap 


rsthility 


ition to pro 


tor 


certain 


special situations W hale it 


sible to present precise recommen 


tions special situations, the 


tollowing ragraphs will assist the 


lesigner exereiming good judgment 


n early the problems 


recommendations do not apply 
to all 


hewe 


equally types of roadway 
ight ing 
4.1 — Forestation Both 


are 


street 


(a) 


trees and street lehting indis 


pensable municipal assets. Through 


understanding and cooperation of 


those responsible, these street trees 


and street lighting need not conflict. 


OF PAVEMENT 


TRANSVERSE 


| 


MH 


LONG! TUDINAL 


SPACING 


SPACING 


— 
| 
| 


2 


SPACING 


OVERHANG 


x 


ONE SIDE 


nF 


spacing 


Figure 7. Terminology with respect to luminaire arrangement and spacing. 
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(b) Far-sighted arborists make se- 
whieh fit the 


street space available, soul condition, 


lections based on trees 


room available for root system, ex- 


with 
inelude 


and eonthiet 


Such 


posure minimum 


utilities selections may 


upright, globular or ordinary tree 
shapes. Where conflicts exist between 
trees and street lighting, in most cases 


Where 


trees are too crowded, often the best 


the answer is proper pruning 


remedy is removal of the conflicting 
tree. 

(c) The presence otf low overhang- 
ing foliage or shrubbery may seriously 
the light the 

Judicious pruning ean re- 


obstruct delivered to 
pavement 
duce or eliminate the screening effect. 
There are instances where pruning in- 
creased the arerage street lighting ef- 
feetiveness approximately one-third, 
and approximately doubled the light- 
ing effectiveness in the critical areas 
of low visibility. It should be noted 
that 


naires it is not necessary to prune all 


even with high-mounted lumi- 
trees to the height of the luminaire. 
It is necessary to prune only those 
branches which fall below the cone of 
maximum eandlepower. Such pruning 
when properly done is considered by 
arborists to enhanee rather than de- 
the appearance of the 
whole. Fig. 8 illustrates 
typical 


tract from 
street as a 


the 


lighting arrangement. 


proper pruning for a 

(d) Where pruning is not practica- 
ble, a the lighting 
equipment and its application may be 
For example, luminaires 


modification of 


necessary. 
may be mounted on longer mast arms 
or on span wire suspension over the 
center of the street, or, as a last re- 
sort, the mounting height may be re- 
this condition 
maximum 


duced. Under last 


luminaires having eandle- 


power at lower angles may be used 
with reduction in spacing and perhaps 
with proportionate reduction in lamp 
size. 


4.2—Curves 


hazards are 


and Hills—(a) Traftie 
usually greater on hills 
and curving roadways. The specular 
characteristics of the usual pavement 
that the luminaires 
be more closely spaced than along ad- 
Luminaires 


surfaces require 
jacent straight sections. 
must be placed on the outside of hori- 
zontal eurves so that refleetions be- 
tween the luminaire and the eyes of 
an approaching driver are located on 
the pavement 
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mination levels, a typical iso-foot- 
candle diacram, wtilzetica awe, De 
eat footeandle value at any mint on 
the pavement, an isoeandle diagram, 
_ 
The design date 
| 
| 
STAGGERED 
5 
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(b) On hills the problem is also one 


of effective continuity and overlap- 
ping of the pavement brightness areas 
Closer 


diagrams in Fig. 9 show examples of 


from successive luminaires 


Spacing is an aid in this respect 
recommended application of lum- 

short 
A dia- 


gram showing proper tilting of the 


naires to horizontal curves of 


radius, long radius, and hills. 


luminaire with respect to a roadway 
on a hill is also shown in Fig. 9. 


4.3—Intersections—(a) 
require more illumination due to the 


Intersections 


increased complexity of vehicular or 
pedestrian traffic. For the average, 
right angle, diagonal, “Y” or “T” in 
tersection on urban streets the illu- 
mination shovld be at least equal to 
the of the 


recommended for the 


values 
which 
form the intersection. For compound 
detailed 


sum illumination 


streets 
intersections, a study of 
traffic flow, both pedestrian and ve 
hieular, should be made. In all cases 
the 
that pedestrian crosswalks are illu- 


luminaires should be located so 


minated effectively. Examples of lu 
minaire locations for effective illumi 
nation of urban intersections are 
shown in Fig. 10 

(b) At a highway intersection the 
luminaires should be located so that 
specular refleetion 
best reveal the full roadway, its lay 
out, signs, and pavement markings. 
Luminaires so located provide effee 
tive silhouette the 


presence and movement of vehicles 


pavement areas 


discernment of 
and pedestrians. Wet pavement con 
ditions greatly decrease the width of 
pavement reflection areas and must 
be considered in the location and se- 
lection of luminaires. Fig. 10 suggests 
a graduation of illumination at high 
way intersections, thereby enhancing 
visibility for vehicular traffie entering 
and leaving these areas. 

44— Railroad Grade Crossings — 
Railroad should be 
identified by adequate lighting. Driver 


grade crossings 


attention and recognition of hazard 
may be as important as visibility of 
railroad cars. If the street or highway 
is unlighted, at least two luminaires 
with adequate size lamps are recom- 
mended, as shown in Fig. 10. These 
should be on opposite sides of the 
roadway and so located as to place 
the railroad crossing between a light- 
ing unit and the vehicles approaching 
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LUMINAIRE 


LIGHT DISTRIBUTION VERTICAL ANGLE 


a 


“H 


70° 
75° 


MH— 360 
MH—.26D0 
MH—.170 


Figure 8. Recommended tree pruning to minimize conflict with roadway lighting. 


the crossing from both directions. The 
distance between luminaires and the 
outside track should not exceed 75 
feet. Where the roadway is already 
lighted, the luminaires adjacent to the 
should be 


seribed above, and the lamp should be 


crossing located as de- 
at least one size larger than those em- 
ployed on the remainder of the in 
stallation. Light of a cautionary color 
may be used. 

4.5—Alleys—Alleys should be lighted 
to a degree sufficient for general pro 
tective and police purposes. Lighting 
should be provided at entrances, exits 
and intersections of publie alleys. Un 
less traffic through such alleys is suffi- 
cient to justify lighting for traffic 
the 
lighting is 1,000-lumen lamps on spac- 


safety, minimum reeommended 
ings not to exceed 200 feet. 

4.6—Bridges, Overpasses and Via- 
ducts—(a) The level of illumination 
for such structures should be not less 
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than that recommended for streets or 
highways carrying an equivalent 
amount of traffic. When pedestrian 
walkways are so located that they 
eannot be lighted by the roadway 
units, additional lighting adequate for 
police and protective purposes should 
be provided. 

(b) The approaches to bridges and 
overpasses, as well as viaducts, should 
receive particular attention, especially 
where there are changes in street or 
highway width, eurb contour, or 
where abutments are so placed as to 
constitute a possible traffle hazard. 
4.7—Plazas and Traffic Circles—The 
illumination of plazas or traflie eir- 
eles should be at least equivalent to 
that recommended for streets or high 
ways carrying the same volume of 
traffie and should be increased ap- 
proximately 50 per cent if there is 
heavy pedestrian traffie or an unusual 
number of streets or highways enter- 
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ing the area. Lights should be placed 
to provide quick and easy identifica 
tion of entrances and exits. 

4.8—Elevated or Depressed Road- 
ways — The illumination for elevated 
or depressed express roadways is as 
Table IV. 
structures usually include special con 
traffic 


given in However, such 


struction features to facilitate 
flow and to provide means of entrance 
and exit. Lighting units should be 
properly located to identify dividing 
curbs, curves in roadways, or changes 
in width. Ramps for exit and entrance 
should have particular consideration 
as to hghting unit placement and may 
require somewhat greater illumination 
than the remainder of the roadway. 

4.9—Underpasses and Tunnels—(a) 
When an underpass or tunnel is short 
100 length) 


obtained 


than feet in ade 


(less 


quate illumination may be 
from adjacent street lighting units on 
the approaches. However, long under- 
passes and tunnels require special 
treatment since lighting may be need 
ed for both day and night. In general, 
the night illumination should be ap- 
proximately 50 per cent greater than 
that recommended for the connecting 
street or highway, or for a roadway 
earrying the same volume of traffic. 
For day-time operation the entrances 
should have a supplementary lighting 
system. The purpose of supplemen 
tary lighting is to avoid an abrupt 
change between the several thousand 
footeandles of daylight and the few 
the Such an 


temporarily 


footeandles in tunnel. 


abrupt change reduces 


the motorist’s ability to see, until his 
eves have become adopted. 


(c) In 


involve many special design features 


general, vehicular tunnels 
not common to streets and highways. 
For this reason, lighting by the con 
ventional street lighting methods and 
equipment not be satisfactory: 
and the 
street lighting engineer may be ad 
effective 


may 
services of an experienced 
visible im arriving at an 


solution. 


4.10 — Highway Interchange — At a 


highway interchange special provi 
sions should be made for the identifica 
tion of roadways. Luminaires should be 
located so that they will aid the driver 
quickly in selecting the roadway to his 
destination, minimize chances for con- 
fusion, and make night use of such 
roadways more comfortable and con- 


venient. 
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RAILROAD INTERSECTION 
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T” INTERSECTION 


Figure 10. Layouts for intersections requiring special considerations. 


FUNDAMENTAL As- 
LIGHTING 


Arrenpix A 
rects or Roapway 
This part of the 
**American Standard Practice for Street 
D-12.2°" 


presented as background material for the 


Appendix is not 


and Highway Lighting, but is 


user of the standard. 
A-1—Purpose—(a) The principal 
pose of street and highway lighting is to 


pur 
produce quick, accurate, and comfortable 
seeing at night. These qualities of seeing 
combine to safeguard, facilitate, and en 
courage vehicular and pedestrian traffic 
Where good seeing is provided, efficient 
night use is made of the large investment 
in street and highway construction and 
motor vehicles. 

(b) Seeing has a broader meaning than 
It ineludes visual comfort and 
of the 
trian, as well as visibility. 


visibility. 
the alertness motorist or pedes 

(c) Visibility as applied to night safe 
ty on streets and highways denotes the 
extent of detection or recognition of road 
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details and objects by an observer pos 
s-ssing so-called normal vision and mov 
ing at legal speeds, As visibility is im 
proved, alertness of motorists and pedes 
trians also tends to improve. 
A-2—Factors which Influence Seeing and 
Visibility 
A-21 (a) 


brightness 


Silhouette Discernment by 


contrast. An object is dis 
cerned by silhouette when the brightness 
all a of the ob 


ject is lower than the brightness of its 


substantial part 


background. This method of discernment 
predominates in the observation of dis 
tant objects on lighted streets and high 
The 
background is of major importance in the 


ways. brightness of the pavement 
discernment of objects thereon. The pave 


ment brightness ne for adequate 
itself de 


safe 


~ssary 
silhouette discernment is in 
for the 


driving 


and 
the 


adjustment of the eye to its visual tasks, 


sirable attainment of 


comfortable eonditions and 


(b) To enhance the brightness of the 
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pavement and uniformity thereof along 
and across the full width of the roadway 
is one of the principal objectives of street 
Hlumimation 
of light 
pavement 


of 


and highway 


(ce) The amount reflected or 


brightness of the depends 


upon the igtensity and ineident 


angle 


from the luminaire and pavement 


light 


specularity and = reflectance «typica 


angles of view 


(ad) The ght reflecting characteristics 


of representative pavement surfaces, both 
wet and dry, have been me ssured, Among 
the important findings gained from then 
measurements are the following 
! A light tone of pavement surface 
ontributes importantly to visit 
ity of the pavement itself and also 
to diseernment of obstacles by = 


hourtt« 


When pavements are wet, or have 
» high specular component, vie 
bility is enhanced by location of 
ight sources aeveral feet out over 
the pavement and along the out 


side of curves 
A2.2 Re 


by 


Silhowette Discernment 


At 


vera 


brightness contrast locations and 


under conditions when the brightness of 


» substantial portion of the object 
greater than that of the immediate back 
ground, discernment is by reverse silhou 
ette. This may apply to the visibility of 
objects at some locations on the road 
way. uaually to objects on areas adjacent 
thereto. Projections above the pavement 
surface. such as channelizing islands, 
abutments, and the upper portions of a 
pedestrian or vehiele are often discerned 
by reverse silhouette Such discernment 
ix enbaneed by inereasing the ilumina 
tion and the reflectance of an object on 
sides facing toward the observer. Glint 
produced by the specular re flection of 
light sources on objects contributes to 
discernment 

A-2.3 Recognition by Surface Detaul 
pends upon a high order of direet illu 
mination on the sides of the object to 
ward the driver. The object is then seen 


by variations in brightness or color over 
its surface without general contrast with 
a background Under ilumination pro 
vided for very heavy vehicular and pe 
destrian traffic such as on streets in 
business districts, discernment by surface 


detail may predominate, The night legi 
bility of traffic signs depends upon visual 
acuity and brightness of surface detail 
A-2.4 Objects and identifying 
detail which must be recognized. Objects 
of significance in safety cover a wide 
range in sin » brick, a dog, a child, an 
adult, or a vehicle 

A-2.5.—Time Available for recognition of 
an object or traffic situation. For the 
driver this time decreases with increas 
in vehicular speed The time factor is 
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TIVE BLINDING EFFECT 


Figure 11. Relative blinding effect of glare from street lights at different mount- 
ing heights. Candlepower assumed constant. 


involved to a greater extent and more 
time is needed for seeing as the level of 
The 


volved for light adaptation of the eyes 


illumination is decreased time in 


depends upon the range of brightness in 
the driver's fleld of view. 

A26 
A261 
duces visibility 
the 


Glare 

Disability or Vetling Glare re 
The reduction depends 
upen illumination produced at the 
eyes by the glare sources 
the 


It also depends 
the 
line of vision along the roadway and the 


upon angles between observer's 


giare sources 
A-2.6.2--Discomfort Glare is diminished 
by reducing luminaire brightness or 


brightness contrasts. This may be accom 


plished through inereasing the effective 


luminaire area and in 


decreasing the 
tensity of light at ‘‘glare anglea.’’ 
general, the most severe glare angles are 
those near the observer's line of sight. 

A263 Measures to Reduce (a) 
Disability diseomfort glare effects 


are decreased as the luminaires are moved 


Glare 


and 


out from the driver's normal line of sight 
or away from the center of the observer's 
field of vision. Modern practice in lumi 
naire mounting height is an aid in this 
respect, as well as the restriction of light 


emanating from the luminaire at vertical 


and lateral angles where there is the 
most significant interference with driver 
visibility Increasing the brightness of 


surroundings, such as the pavement and 
other areas forming a background in the 
field of view, reduces glare, improves visi 
bility and the comfort of seeing. 
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(b) One representation of the effect of 
mounting height on glare is illustrated by 
Fig. 11. Such precautions as mounting 
the luminaires well above the pavement 
in order to remove them from the 
visual axis are important in minimizing 
glare. 

(c) It is also important that consid- 

eration be given toward minimizing the 
glare incidental to the improper use of 
Where there is a 
continuous flow of vehicles, and particu- 
larly where pedestrians must cross the 
traffic stream, the upper headlight beam 
presents a serious hazard. In general, the 
use of only the lower headlight beam is 
recommended where roadway lighting, 
adequate for traffic volume, has been pro- 
vided. 
A-3—Fundamental Design Objectives— 
(a) Modern roadway lighting is designed 
to provide visibility for hundreds of feet 
ahead. The sight distances provided by 
such lighting reveal the contour and the 
of the 
greater distances. 


level 


automobile headlights. 


roadway for 
The lighted roadway 
serves as a background to minimize the 
effect of headlight glare and for judg 
ment of speed and direction of vehicles. 
Consideration is given to factors of safe- 


alignment even 


ty for average driver vision, concentra- 

tion, attention, efficiency, fatigue, reac- 

tion and judgment. 

>» When designed for good seeing, 

the roadway lighting will encourage and 

the night of streets and 
This applies particularly to 


inerease use 
highways 


main intercity arteries where it may aid 
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by distributing traffic loads to the night 
hours. 

(ce) The lighting design provides for 
safe vehicle operating speeds during the 
night hours. On lighted highways safe 
speeds may be fully ten to twenty miles 
per hour higher than on‘unlighted high 
ways. The time saved due to differences 
in safe speeds is of considerable eco 
nomic value. 

(a) Lighting for good seeing is an im 
portant factor in the prevention of night 
aceidents not directly attributable to me 
chanical failure or certain types of driver 
carelessness. 

(e) Studies by the Bureau of Public 
Roads have shown that highway lighting 
encourages use of full roadway width and 
proper lanes, and acceptance of available 
passing opportunities. 


Aprenpix B—Data on LUMINAIRE 
PERFORMANCE AND COMPUTATION 
or Roapway ILLUMINATION 


This Appendix is not a part of the 
**American Standard Practice for Street 
and Highway Lighting, D-12.2, 
presented as background material for the 
user of the standard. 


but is 


The following information will be of 
value to those using the Standard Prac 
Addi 
tional data on luminaire performance is 


tice and is supplementary thereto. 


provided, as well as computation formu 
las and examples. 

It is recommended that reference be 
made to the 
Society ‘‘ Guides to Testing Procedures,’ 
the LES 
Testing Procedures for Illumination Char 
acteristics. 


Illuminating Engineering 


prepared by Committee on 


B-1—I so-footcandle 
illumination on 


The 
pro 


Diagram—(a) 
a roadway surface 
duced by the light distribution from one 
or more luminaires may be shown by iso 
footeandle diagrams. Figure 12 shows an 
example of an iso footeandie diagram for 
a Type ILI luminaire. 

(b) An 
graphical 
equal illumination connected by a con 
tinuous line. These lines may show foot 


iso footeandle diagram is a 


representation of points of 


eandle values on a horizontal plane from 
a single unit having a definite mounting 
height, or they may show a composite 
picture of the illumination from a num 
ber of sources arranged in any manner or 
at any mounting height 
in the study of uniformity of the illu 
mination and in the determination of the 
level of illumination at any specifie point. 
In order to make these curves applicable 
to all conditions, they are computed for 
a given mounting height but horizontal 


They are useful 


distances are expressed in ratios of the 
actual distance to the mounting height. 


Correction factors for other mounting 
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“<-PROBLEM LUMINAIRE 
Wi PROBLEM LUMINA! 


Luminaire 


moun Tine 


HEIGHT 


“a"-PROBLEM LUMINAIRES( Ano @ 


A 


RATIO OF TRANSVERSE DISTANCE TO MOUNTING HEIGHT 


RATIO OF LONGITUDINAL DISTANCE TO MOUNTING HEIGHT 


Figure 12. Example of isofootcandle diagram of horizontal footcandles on pave- 
ment surface for a luminaire providing a Type III light distribution; 10,000 initial 
lumen lamp, luminaire maintenance factor omitted. 


heights are usually given in the tabula 
tion alongside the iso footeandle curves 
B-2—Utilization Curves—(a) The utiliza 
tion curves, available for various types 
of luminaires, afford a practical method 
for the determination of 
square foot 
the roadway 
mounting heights, width of paved area 
spacing 


known or assumed. 


lumens per 


(average footeandles) over 


surface where lamp size, 


and between luminaires are 
Conversely, the de 
sired spacing or any other unknown fac 
tor may readily be determined if the 


other factors are given. 


(b) Fig. 13 illustrates an example of 
a utilization curve of a Type IIT lumi 
naire. The 
how much light falls on the roadway, but 
reveals nothing of the way in which this 
light is distributed. It 
be used in conjunction with the iso foot- 
candle diagram lines from the same lu 
minaire in order to evaluate correctly the 


utilization curve indicates 


must, therefore, 


true performance of the luminaire, espe 


cially uniformity or com 
pliance with the recommended ratio of 


the av 


concerning 


minimum illumination value to 


erage value, 


B-3—Formulas for Computations—I\n the practical application ase of the coefficient 


urves several formulas may be used. These are usually expressed as follows: 


(Lamp Lumens)* 


Average Footeandles 


Lumens per Sq. Ft.) Spacing between Luminaires\ *** 
in Feet 


Coefficient of Luminaire Main 
Utilization tenance Factor 

Width of Road 
way in Feet 


(1) 


Variations in this formula may be useful in solving for other unknowns: 


Spacing between (Lamp Lumens) * » ( 
Luminair = 
(im Feet)* 


between \*** 
Luminaires 


Lamp Lumens* = 
P (' ‘oefficient of 
Utilization 


Coefficient of 
Utilization 


Average Footeandles » 


Luminaire Main ) ae 
tenance Factor 
Width of Roadway (Feet 
(2) 
Width of Average ) 
Roadway Footcandles 
Maintenance \ ** 
Factor 


(3) 


“Lamp Lamens used in the above formulas may be 
(a) Initial lamp lumen rating, if answer is desired in terms of initial ilumination 


(b) Mean lamp lumen rating 
life of the lamp 


(ce) Lamp lumen rating at 70 per cent of rated life 


if answer is desired in terms of average lamination during rated 


if the answer is desired in terms of the 


iMumination after the lamps have operated for a time corresponding to 70 per cent of their 


rated life 


When group lamp replacements are made at 70 per cent of rated lamp life this 


lumen value is generally representative of the minimum light output 
**Use of luminaire maintenance factor is good practice, as described in Note 3 pertaining to 


Table IV. 
naire maintenance factor of 80 per cent 

***This is the longitudinal distance between 
arrangement 
are arranged in opposite spacing 


Bee Fig. 7 
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luminaires 
This distance is one half the longitudinal distance between luminaires if 'uminaires 


In the following problems it is assumed that conditions warrant the use of a lumi 


if spaced in staggered or oneside 
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an 
jaa rt @ ve 
? 
4 
x 
dps “lap 
= 
ag 
+h 


an fant ndie a 


Coven 


ent 
ne ; hour rated av 
m lamp lumens 
Required 
\ I ‘ ite the lumens per square 
foot “me footeandies) for the 
beans pa tent 
To determine tl owest footeandle 
‘ at of point on the pa tment 
whieh «bh dt not less than one 


(a) 
utilization 


iuminaire 


Katia (atreet ends 


un Pig. 14 
of 


utilization from Fig. 13 


for ratio 1.50 is O38 
To determine ** house side coef 
nt of ut zation 
Ratio house side 
Figure 14 


ilization from 


ratio 


(c) otal coefficient for street 

plus ‘*house side’’ is 0.40 

(ad) To determi uverage illumination 

roadw formula from para 
graph 1 Formulas for Computation, 
\ booteandles 

! ne per Sq. Ft 

‘ footeandlh 

/ a Value at Any 
Pent on the Pa (a) In the fore 
ng ‘amy t? ‘ sitions indiente 
that spacing of 1 feet w provide 
' verage horizonta imimation value 
f footeandle, As specified in factor 
Ni tider Table IV: ** The lowest foot 
candle value at any point on the pave 
nent «) d not be lese than one fourth 
the average With a lavout as assumed 
in Fig. 14, points A, B indicate 
positions on the street where the illumi 
nation may he lowest 
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Computations — . 


60 


a 
4 
+44 + + +444 4+ + 
z ++? ++ ee +++ ee ++ + +4 
15 
w +H + +++ ee HOUSE! + +44 
+ 4444444444444 444444444 
+ +++? ++ +e the eee 


TRANSVERSE WIOTH 


(STREET OR HOUSE SIDE) 


RATIO®g 


LUMINAIRE MOUNTING HEIGHT 


Figure 13 


Example of coefficient of utilization curves for a luminaire providing 


a Type III light distribution. 


The 


ised to determine the 


following procedure may be 


illumination whieh 
each luminaire contributes to a point. For 
example 


it point A on the pavement only 


the three adjacent luminaires are eon 
tributing significantly to the illumination 
(c) The the 


respeet to a point on the 


location of point A with 


pavement di 


reetly under the luminaire is dimensioned 


n transverse and longitudinal multiples 


of the mounting height. Assuming that 


the luminaire distribution provides iso 


footeandle lines (horizontal footeandles 
is shown in Fig. 12, point A is then 
located on this iso footeandle diagram 
for its position with respect te each lu 
minaire 

(ad) To determine the contribution of 
each luminaire toe point A 
Lumina No. and No 
Locate Point A--Transverse 5 feet to 
sick 


6.16 times mounting height 


Street and Highway Lighting 


Longitudinal 12¢ 
120 


feet along pavement 
4.0 times mounting height 


At point A for these luminaires the esti 
mated footeandle value from Fig. 12, iso 
0.04 footeandle. 
No. 1 


Both luminaires provide 0.08 foot 


footeandle 
This is from 
No. 3. 


diagram, is 


each luminaire, and 


Luminaire No 
Locate Point A 
side street 


Transverse 45 feet to 


45 
1.5 times mounting height 
ao 


Longitudinal location is 0, direetly across 


from the luminaire. 

At point A for this luminaire the esti 
mated footeandle value from Fig. 12 is 
0.3 footeandle. 

(e) The total at point A from the 
three luminaires is 6.08 plus 0.3 = 0.38 
footeandle 

(f) Correction factors are then ap- 
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TABLE V.—Typical Street Lighting Layouts. 
Based on initial lamp lumens and a maintenance factor of 80 per cent. 


| AVG 


ler-c 


| | 
| | ame Size SPACING 


TYPE 


| | 


240 
ONE SIDE 


6,000L 


VERY LIGHT 
FILAMENT 
| 
-120 —+4 30 


TRAFFIC 


LIGHT PEDESTRIAN 
TYPE 1 - 240° 


0.2 


120° 
ONE SIDE 


2500L 
FILAMENT 


120° 
STAGGERED 


6 OOOL 
FILAMENT 


TRAFFIC 


LIGHT-TO-MEDIUM 
PEDESTRIAN F 


120° 
STAGGERED 


120° 
STAGGERED 


MEDIUM 
TRAFFIC 


| 28-30 120’ 120 


15, OOOL | 
FILAMENT 


MED PEDESTRIAN 


15, OOOL 
MERCURY 


EAVY 
TRAFFIC 


120° 
STAGGEREO 


20,000L # 
MERCURY 


MED PEDESTRIAN 


120° 
OPPOSITE 


20,000L * 
MERCURY 


HEAVIEST 
TRAFFIC 


HEAVY PEDESTRIAN 120° 


OPPOSITE 


25,000L 
FILAMENT 


"AHI and E-H1 mercery lamps are rated 15,000 and 20,000 lumens respectively, in vertical operation. Lumens are slightly lower in horizontal 


operation 
**The footcandle values are based on a pavement having a reflectance of 10 per cent. When reflectance is poor (of the order of 3 per cent) the 


average footcandle level should be increased 50 per cent. When reflectance is unusually high (20 per cent or more) the recommended values may 


be decreased by 25 per cen 


plied to this photometric data from Fig iii, Also, the problem is based on a lu candle. The illumination at point A is 


12 as follows: 


that 
given in Figure 12 is subject to the 


Iso-footeandie data such as 


for mounting 


30 


tabulated correction 
height. In 
foot 
tion factor is 1. 


this problem with 


mounting height the corree 


. Sinee the data is based upon ini 
tial 10,000 lumens from the lamp 


in the luminaire instead of 9250 


mean lamp lumens, the footeandle 
values should be multiplied by 


9250/10000 0.925, 
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minaire maintenance factor of 0.8, 


which also should be applied to 


footeandle data taken from Fig. 12. 


Therefore: 


Illumination at Point A under assumed 
(Initial footeandles * 
for 


lamp lumen factor 


conditions cor 


rection factor mounting height 


luminaire deprecia 
0.38 0,925 


tion factor) = 10 *& 


os 
This 
than one-fourth the average of 0.5 foot 


0.28 footeandle. 


value of 0.28 footeandle is more 
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therefore in accordance with Standard 
Practice. 

(g) Similar caleulations for points B 
and C will show that the footeandle val 
ues at these points also are greater than 
0.15 footeandle (one-fourth of the 0.5 
average). 

(h) Although the points A, B and C 
are generally considered good cheek loca 
tions, the pavement illumination at any 
point may be checked in this manner. If 
the check shows that the illumination at 


any point falls below one-fourth of the 
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Figure 14. Layout of luminaires and roadway assumed for typical computation. 


$00 cP aT 4600 CP aT 


2000 cP at / 2500 cP aT 
°° 75° v- 45°. 


Figure 15. Example of tsocandle diagram method for showing the light distribu- 
tion from a luminaire. The distribution classification is Type ITI. 
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average, it is an indication that a modi- 
fication in one or more of the contribo 
tory factors is nece ssary for a satisfae- 


tory solution to the problem. 


B4.3 Higher Average Horizontal Foot- 
candics-(@a) In the foregoing problem 
the 0.5 footeandle illumination is more 
than that called for by current recom- 
mended practice (Table IV when ve 
hieular and pedestrian traffic is classified 
as Light (Table I, Table I). 


(bd) If it is desired that the lighting 
be designed for higher traffic volumes, 
larger size lamps may be used in the lu 
minaires or the spacing between lumi- 
naires may be decreased. The latter in 
volves an inerease in the number of 
lighting units per mile of roadway. Refer 
to ‘‘ Luminaire Spacing,’’ Seetion 3.3. 
B-5—Typical Street Lighting Layouts— 
A few examples of lighting layouts are 
shown in Table V. This table is based 
upon initial lamp lumens and indicated 
juminaire light distributions. The fore- 
going ecaleulations and recommendations 
should be used in determining the proper 
solution for a given set of conditions. 


B6—Isocandle Diagram of Luminaire 
Light Distributions (a) Isocandle dia 
grams, such as illustrated in Fig. 15, 
show the manner in which the light out 
put from a luminaire is directionally pro 
portioned and controlled at various ver 
tieal and lateral angles. Such a diagram 
prov ides more complete photometric data 
on candlepower distribution than that 
obtainable from curves shown in Figs. 1 
to 4 inelusive. The light distribution is 
plotted in lines of equal candlepower on 
a special web representing the surface of 
a sphere with the luminaire at the cen 
ter. At the bottom of the diagram 0 
degrees vertical is directly beneath the 
luminaire. On the right hand side of the 
diagram is © degrees lateral. Vertical 
and lateral angles are numbered the same 
as those in Figs. 1 and 2. The hemi 
sphere, 0 degrees to 180 degrees lateral, 
is usually sufficient to show a candle 
power distribution when the curves 186 
degrees to 360 degrees are similar. The 
arcuate web lines extending from the top 
to the bottom of the diagram may be con 
sidered as corresponding to a series of 
vertical planes at the designated lateral 
angles. The horizontal web lines corre 
spond to cones at the designated vertical 
angles. 

(b) The data obtained from the iso- 
eandle diagram is essential for engineer 
ing appraisal of factors which effectively 
contribute to visibility and seeing. For 
example, candlepower incident to various 
portions of a pavement reflecting charac 
teristics, will yield data regarding pave- 
ment brightness. Such a diagram also 
shows the reduction and control of can 
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Figure 16. Roadway coverage for lateral widths of light distribution as measured from the Reference Lines in cones having 


As an aid to 
indi 
eated by arrows at certain vertical and 


dlepower at glare angles. 
interpretation the candlepower is 
lateral angles of light distribution. 
B-7—Roadwaey Coverage — (a) The road 
way 
light distribution may be estimated by 
reference to the diagrams in Fig. 16. The 


coverage provided by a luminaire 


upper vertical section diagram shows the 
distanee at which certain vertical angles 
intersect the road surface. These dis 
tances, in relation to mounting height, 
are measured along the pavement surface 
from a point thereon which is directly 
beneath the luminaire. 
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several different vertical angles. 


(b) In the lower diagram, presenting 
a top view of the roadway, these dis 
tances are represented by circular lines. 
The circular lines show where the cones 
at designated vertical angles intersect the 
pavement surface. 

(c) The radial lines in the lower dia 
gram shown as emanating from the lumi- 
naire designate lateral angles of eight 
distribution widths. These lateral width 
angles are measured from the Reference 
Line parallel with the curb as explained 
in Section 2. 

(a) Longitudinal and transverse road 
way lines are laid out on the pavement 
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surface in dash lines forming squares. 
The side of each square represents a dis 
luminaire 


Longitudina! distances are mea 


tance equal to the mounting 
height 
sured along the roadway from the trans 
verse line extending across from a point 
beneath the luminaire. Transverse dis 
tances are measured across the roadway 
from a line on the pavement directly be 
neath the Reference Line. 

(e) A point on the roadway corre 
sponding to a lateral width angle of 40 
degrees in the 75-degree cone is at the 
longitudinal of 2.9 MH mea 
sured along the far side of the roadway. 


distance 


467 


a 
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which have satisfactory accuracy in the 

range of street illumination from a 

Figure 17. Low range footcandle meter minimum of 0.02 up to 5 footeandles. 
Measurements must be taken with special! 

eare to minimize errors. At most loca 

tions the light comes at large angles of 

factors in seeing and visibility, may be  inecidenee to the street surface. It is es 
by several methods, Jf i ? sential, therefore, that the instrument 
| that the applicable LES. te employed be of a substantially ‘‘ cosine 


The transverse distance to thie pomt is 
24 MU. These distances are shown in mensured 
the perspective diagram, Pig. 4. Other comme nde 


situations of lateral width in a «specified na auides* be referred to in making corrected’’ type and that it be leveled 


cone may be estimated from Fig. 16 nveatiqatvons of atreet lighting dlumina neeurately for each reading. 

(f) The longitudinal and transverse tron, These guides have been prepared (b) A third souree of difficulty exists 
roadway coverage varies considerally ry the Committee on Testing Procedures where streets are lighted with vapor illu 
with the vertical angle of the cone and or Illumination Characteristics and are minants sodium or mereury—because of 
the lateral width angle For example ivailable from the Dluminating Engi the color of the light. If a direet-read 


Table VI presents the lateral width an heermg Society ing type of meter is used it must be 


gles of light distribution in several cones C-l1—dMumination Meters—(a) Accurate ‘‘color corrected,’’ or the seale values 
same measurements of illumination on lighted must be multiplied by a proper constant 
transverse roadway coverage streets invelve two principal problems applying to the meter and the illuminant 
First, street illumination levels are rela in question. If visual photometry is em 

ArrenDix C-—MEASUREMENT ot tively low, as compared with interior ployed, the photometric observer shoald 
Factors iN Roapway Licttine lighting levels for which most light me he skilled in the use of the photometer. 
(c) A low range, high-sensitivity foot- 


which cover approximately the 


This Appendix is not a part of the ters are designed. Henee, it is necessary 
Street to limit the choice of meters to those candle meter, shown in Fig 17, is now 

ivailable for street lighting measure- 
r Outdoor Mumination Tests" ment. It has a self-leveling, cosine-cor 


Vel, rected, photo voltaic cell as primary de 
« *hotoele trie Phe 


American Standard Practice for 
ond Highway Lighting, D 12.2 but is 
presented as background material for the 
of the standard 


Iilumination, and some of the other tector. There are two seales, 0-1 and 


18 Taylor Pracejus illumination recorder: (a) amplifier and graphic recorder, (b) two photocells on automobile. 
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TABLE VI. 
> Lateral Distribution im Other Cones i. 
* 
. 
x 
| 
| if 
4 
Et 
4 
| 
¢ 4 = ad vero 
met 


0.5 footeandles. Readings are 
on an illuminated meter face 

(a) The Macheth 
been widely used for street lighting mea 
A white test plate of diffuse 


is supphed 


Iliuminometer has 


surements 
texture and known reflectance 
vith the instrument. This plate is ac 

eurately leveled at a test station, shielded 
and the 
with 


from any extraneous light, 


brightness of the plate measured 
the luminometer by a photometrist. The 
which the 


greater 


test plate is viewed 


than 34 


ingle at 
should not be degrees 
from the vertical 


(e) The Tay! 


Reeorder consists of an 


v-Pracejus Illumination 


amplifier, graphic 


recorder, color and cosine corrected pho 


tocells all mounted on an automobile 


This is shown in Fig 18. The instrument 
makes a tape recording of the point by 


point variations in footeandle levels as 
the ear is driven along a lighted roadway 


(f) The 
Meter shown in Fig 


Luckiesh Taylor Brightness 


19 may be used to 
measure street illumination in a manner 
similar to that for the Macbeth Illumi 
nometer. This meter may also be used to 
brightness at near 


measnre pavement 


grazing angles of view by using horizon 


tally the narrow slit through the eom 


partson fie td 
C-2—Evaluation of Roadway Lighting— 
The ‘Street Lighting Evaluator,’’ Fig 
“0, is used for field measurements of the 
three principal faetors in seeing on light 
These are bright 
brightness 


ed streets. pavement 


obstacle and veiling 
glare. The Evaluator has three parts 


the pavement bed, the glare integrator, 


hess, 


und the instrument box——electrically con 


Figure 20. Street lighting evaluator. 
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Figure 19. Luckiesh-Taylor brightness meter. 


nected to the battery of the automolile 


Ry means of a ealeulator, the measure 


obstacle 


The 


ments of pavement brightness 


brightness and glare are combined 
end result is expressed in two ways. One 
is an Evaluator Rating which represents 
lighting sys 


relative effeetiveness of the 


tem. The other is the classification of 
illumination is ads 


Standard 


which the 


street for 


qnate under the American 


Practice. 
of Pavement 
device, Fig 


C-3—Field Measurement 
Reflectance—(a) A 
21, may be used for measurement of ap 
The 


prefer 


proximate reflectance of pavements 
measurements are made by day, 
ably with an overeast sky. The pyramidal 


box, black inside, is supported by three 


Figure 21. 


**legs’’ about a foot above the pavement 
\ light 
over the aperture in the tep of the pyram 
idal box. The Then 


cardboard, reflectance 


meter laced, cell downward, 


light meter is read 
pieee of whose 
has been measured in the laboratory, is 
below the Lex 


placed on the pavement 


The light meter is again read. The prod 
uct of the ratio of the (meter reading for 
pavement/ meter reading for cardboard 

reflectance factor of cardboard ap 


proximate pavement reflectance Read 


ings may be made at several points on 
a pavement to approach an average value 

(bd) It is to be noted that such a mea 
surement of reflectance does not differen 


diffuse 


components, both of which are present in 


tiate between the specular and 


traffie worn pavements. 


Device for field measurement of pavement re- 


filectance. 
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D — GvLossary or Terms 
Usep iN Street anp Highway 
LIGHTING 
Absorption Factor the ratio of the 
light flux absorbed by an object to the 

flux incident upon it. 
Bracket or mast arm an attachment to 
a lamp post or pole from which a lumi 


C4—Field Measurement of Pavement 
lamination — (a) When fleld tests are 
made to determine the footeandle illumi 
nation with the point by point method, it 
is recommended that a layout of teat sta 
24 be 
reeom 


tions as shown in Figs. 22, 23 anc 


layouts are those 


1.2.8. Guide for Outdoor 


used These 
mended in the ‘* 
as published in Ir 


1951 


Iliumination Tests 


naire or lighting fixture is suspended. 
Brightness 
lamberts or candles per square 


LUMINATING ENGIN EFRING, 


(b) In 


tests 


August, 
may be expressed in foot 


illumination 
inch. 


making outdoor 


as previously suggested, it ia ree 


See Footlambert.) 
Candle 
At a distance of one foot, a candle pro 


ommended that the test plate be leveled 


, the unit of luminous intensity. 
at not more than 6 inches above the road 
face and that the te » be 

ay surface and tha te test plate be duces an illumination of one footeandle 
from cosine 


compensated for departure 


commended that data 


equivalent to one lumen per square 


law It ie aleo 
normal to the 


foot upen a surface 


regarding th netallation conditions in 


ide the fol 


beam 


Average of reading stations Street classification 


Minimum walue Type of pavement 


Maximum value Reflectance optional ) 


Ratio of minimum to average Luminaire type 
Ratio of Maximum to average Light source 
Eleetrieal and operating conditions 


Mounting height Spacing Environment 


OO 000000 OF 

wee 

Lane ~ 0000000 
SPACING oo 


OF TRAFFIC LANE \\seacine BETWEEN TEST STATIONS APPROX IOFEET 
Test stations with street luminaires on one side of roadway. Cross 
hatching indicates typical rectangular test area at center of which illumination 


reading is taken. 


Figure 22 


ms 


~ SPACING BETWEEN TEST STATIONS APPROX 10 FEET 


SPACING CENTER 
OF TRAFFIC LANE 


Figure 23. Test stations with luminaires on both sides of roadway in staggered 
arrangement. Crosshatching indicates typical rectangular area at the center of 
which illumination reading is taken. 


cane c OO 

Lane PO O99 OD OOOO O99 


“SPACING CENTER 
OF TRAFFIC LANE 


Figure 24. Test stations with luminaires on both sides of roadway in opposite 
arrangement. Crosshatching indicates typical rectangular area at the center of 
which iumination reading is taken. 
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Candlepower 


pressed in candles. 
Efficiency of a Source the ratio of the 
total luminous flux to the total power 


is luminous intensity ex- 


input. In the ease of an electric lamp 
it is expressed in lumens per watt. 


Footcandle 


the unit of illumination. 


one lumen per square foot, 
It is the unit 
used in expressing the illumination re 
light 
sources, both directly and by reflection 
Footlambert the 
face 


tion 


ceived upon a surface from all 
brightness of a sur- 
as observed from a given diree- 
which, if it has the same bright- 
ness in all directions, would reflect or 
emit The 


brightness of any reflecting surface in 


one lumen per square foot. 


footlamberts is the product of the illu 
mination in footeandles by the reflec 
tion factor of the surface at the par 


tieular angle of observation. 


Lamp—the light source employed. 
Lamp Post.-a standard support pro- 
vided with necessary internal attach- 


ments for wiring and external attach- 
ments for bracket and luminaire. 

Lateral Width of a Light Distribution 
between tho 
erence Line and the Width Line mea- 
sured in the cone of maximum candle 


the lateral angle 


power. This angular width ineludes the 
line of maximum candlepower. 
Lighting Unit 


post with bracket and luminaire. 


the assembly of pole or 


Lumen —the unit of luminous flux in 
terms of which the output of a light 
source is expressed. 

Luminaire 
consisting of a 
with its direet appurtenances, such as 
globe, reflector, refractor, housing and 
such support as is integral with the 
housing. The pole, post or bracket is 
not considered a part of the luminaire. 
Mast Arm. «ee Bracket. 

Mounting Height (MH) —-the vertical 
distance roadway surface 
and the center of the light source in 
the luminaire. 

Pole—a standard support generally used 
lighting distribution 
cireruits are employed. 

Reference Line—either of the two ra- 
dial lines where the surface of the cone 
of maximum candlepower is intersected 
by a vertical plane parallel to the eurb 
line and passing through the light cen- 
ter of the luminaire. 

Reflection Factor (Reflectance) — the 
ratio of the light reflected by a surface 
to the light incident upon it. 

Spacing in feet between 
the successive lighting unita, measured 
along the center line of a street. 


a complete lighting device 
together 


source 


light 


between the 


where overhead 


the distance 
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‘ge 
| ow ing 
| 
i 
34 
vane 
ane 
ane 
a es 
= 


Width Line 
which makes t larger 
hie h 


ma 


augle with 


Reference line passes th 


the point of o 


power on the lateral light distri 


eurve on the surface of th 


of a 


plotted 


iXimum « “ower 
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LIGHTING NEWS OF CURRENT INTEREST 


Northwestern Regional Conference 
Held at Resort Hotel, Swampscott, Mass. 


horhomw!l of the Northeastern the seashore was an enjoyable respite 


Swampacett Mass from more serious business 


ndanece t t tempts a 


TRCHNICAL SPRSIONS 
comparison with the first national 
Smear thes In point The conference was under the direction 
tut, ol be written of Regional V P Riehard G. Slaver, and 
en the srowth cise and importance: Conference Chairman R. B. Brown, Jr., 
ith Seetion officers serving as session a 


chairmen The program was 


Thursday Morning — June 19 


sion and the imdustr Chairman, F. Vorlander, New England 


Registration for the two day Jur iv Section Chairman 


an. Conference 


age group is : 
tios A Report to the G. Gleuer, PEN and pencil set is presented to 
be ittendanee for a nationa V-P 
tn oh Ge Comparison of Methods for Competing late Pres. 8. G. Hibben (right) to express 
ior lamination Crouch, Technical appreciation of Northeastern Region. 
V-P Richard G. Slauer presented the 
4 md guests was a big convention Some (eerwations on Fundamentals in Street 
4 Lighting Design’-—A. W. Fowle gift for the Region. 
é " nportant however “as t 
t the technical ses Thursday Afternoon — June 19 
ne es of eonvention calibre Chairman, Salter, New York Seetior 
Standing room only obtained at) «6enel Chairman 
| Diceussion was well organised Study of Eye Complaints from Fluorescent Chairman, C, W. MeCormick, Connecticut 
Source Aliphic Section Chairman 
- | The ting was held at the Hotel atest Developments in Mereury Lighting Grid Systeme, A Trend in School and Office 
Preston, a benutiful resort hotel right on s. Ti Lighting” —E. H. Chareh 
My Most lateresting Lighting netallation Some Limitations of School Lighting Prac 
f i the orean 's edge. A taste of high life at Contest tices” —R. L. Biesele, Jr 
Ie Daylight Practical in New England 
Schools Louis J. Drakos, Architect 
Friday Afternoon — June 20 
4 Chairman, H. Klopot, Program Chairman 


New England Section 
Dynamic Coler Systems — Electronically Con 
trolled k Williams 
Industrial Lighting” 


Lawrence 


Prete: tive Lighting im Industry J s 


KA 


Locations 


Hazardous 


Sawin 


ENTERTAINMENT 


In addition to the entertainment af 


forded by Nature herself, American his 


tory, and the New England seacoast, 


planned entertainment offered by the con 


ference committee added still further to 


the resort enjoyment of this meeting. The 
Ladies Reception Committee, with Mrs 


tieorge Almy directing, conducted tours 


for visiting ladies through Old Salem, 


picturesque Marblehead, and lovely old 
SEEN at the Northeastern Regional Conference: R. B. Brown, Jr., Boston, A. W. New England homes, card parties, brunch 
Fowle, Newark, Ohio, L. B. Cooke, Boston, 8. G. Hibben, 1 E.S. President, and =o get togethers, ete 

Cc. L. Crouch, LE.8. Technical Director. Highlight of all the fun was the Pres 
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han 
Regional Conf ; 
“a 
wi ag 
HA 


June 19, 
And best of all, was the skit 
‘*The Life of 

Format of 
of ‘‘impor 
The 
side splitting script 


wlent’s Banquet followed by 
dancing 
put on at the Banquet 

Hibben 


was re enactment 


Samuel Higgens 
the piece 
tant moments’’ through his life 
affectionate 
was read by Racie Finney, 


who took the 


though 
Westinghouse, 
Boston, part of an inter 
E., Boston, 


Demonstrated with 


viewer, and Dick Wilson, G. 
as 


slides of President Hibben's actual boy 


Higgens.’’ 
hood photographs, ‘‘ Higgens’ *’ life un 
rolled from birth, through school, college 
and first job so funny it would have to 
be seen to be appreciated. None laughed 
harder than the butt of all this, himself. 
Gifts to President Hibben included a life 
time supply of feathers, the same quan 
tity of three 
cirelines linked together, for which he is 
The Conference 


plastic lily picks, and 
to design a luminaire 
Committee, no leas generously, presented 


him with a fine pen and pencil set. 
My Most Inrerestine Lientine Jon 


The Regional Contest for ‘‘My Most 
Interesting Lighting Job’’ featured the 
first place winners of the local contests 
previously conducted by New York, New 
England and Connecticut Sections. 

First Neil Me 
Intyre, General Electrie Co., Lynn, Mass. 


prize winner was H 


(New England Section) whose job was a 
most unique fluorescent floodlighting in 
stallation at Airport. Mr. Me 
Intyre will represent the Region at the 


Logan 


Finals in Chicago. 

Second place was won by R. Gillespie 
Williams, Color Lighting Corp., North 
Bergen, N. J. (New York Seetion) with 


NORTHEASTERN Regional Conference Committee. Hard-working chairmen con- 

tributing to the success of the meeting are: seated, F. J. Vorlander, H. R. Finney, 

Mrs. Geo. Almy, R. B. Brown, Jr., T. 8. Williams, J. W. Young. Standing, D. T. 

Carter, W. B. Kennedy, H. C. Mayer, H. A. Klopot, C. M. Morse, C. W. McCormick, 
E. H. Salter, R. O. Mills. 


his spectacular lobby of light (see May 
1952 ITE, p. 251 

Third place was Edward R. Cole, Hart 
ford Eleetrie Light Co 
Mr. Cole's job was a fine remodel 
State 


(Connecticut See 
thon 
ing installation at the Savings 


Bank, Hartford, Conn. 


Ipeas Wortrn STEALING 


Northeastern Region used many organi- 
devices for a running 
Two of their ideas, however, 


zational smooth 
conference. 
are so worthwhile they could well be made 


the practice for all 1.E.S. meetings. 


REGIONAL V-P R. G. Slauer (white dinner jacket) congratulates R. G. Williams 

(right) and presents check for winning installation in Regional contest for “My 

Most Interesting Lighting Installation.” Pres. and Mrs. Hibben are at left in the 
picture. 


aveust 1952 


TELECAST 


Lighting News of Current Interest 


One was a portable ‘* headquarters dis 
New England 
Section, this case exhibits all L.E.S 


lications and furnishes order blanks for 


play roperty of the 


pub 
forwarding requests to headquarters. 
Since the Society's publications are, in 
total of its 


work, this service to members was espe 


the final analysis, the sum 
cially noteworthy 

Another good idea was the Sustaining 
lobby 
wall was given over to an exhibit which 
pointed up the benefits of L.E.S. through 
the support of Sustaining Members. 


Members display A prominent 


Under a list of the Region's Sustain 
ing Members, were placards demonstrat 
ing L.E.S. Service to the industry: 

1 Use of 
light 


2. Aids for increasing knowledge of personne! 
ideas and 


increased quantity of high quality 


Open forums for exchange of 
techniques 
4. Publications, Handbook, data sheets and 
Conference papers 

Research to find answers 

Evaluation of Lighting to ite rightful place 
among other arte and sciences 
7 An increasing 
through Student Branches 

The end result of all this was shown as 

(a) Rapid growth of the lighting industry 
(bh) Sale of light as estimated by the 1950 
1951 Progress 
ic) Trillion lumen hours forecast for the peri 
od 19502 
(d) Saturation point not in sight 


supply of young engineers 


Committee on 


Wuo 
The 


seemingly effortless manner in which the 


many people responsible for the 


Northeastern Regional Conference was 


conducted were: 

Regional Officers 
G. Slauer, Regional Vice President 

W. MeCormick Connecticut Bee 
tien 
4. Vorlander 


Chairman 


Chairman, New England See 


tien 


7A 


iv 
; 
at! 
— 
‘Rie 


‘ INTERMISSION at Northeastern Regional Conference, Swampscott, Mass., brings 

H. R. Finney, New England Section Secretary-elect; C. W 

Section Chairman; Francis Clark, Chairman-elect; and R. W 
Harris, Hartford, Conn 


together (1. to r.) 
McCormick 


Conn 


< 


be 


PRESENTATION of Charter to officers of new Eastern New York Chapter. L. to 
rt. R. G. Slauer, Regional VP, Clarence Peck, C. E. Waldron, the Chapter's first 
Chairman, R. White, Don Voorhies, James Jennings and Matthew Vitartas. 


TELEC 


SA is7 Lighting News of Current Interest 


Summary of Action 
At June Council Meeting 


The 


Couneil of this 


June meet ng of Counci aet full 


Administration, 
il) June 


Was post 
proties! from 


scheduled 


tx norma 


to rent 


Northeastern Region Conference im 
Swampscott, Mass lw The 
meeting was held at the Hotel Preston, 
with the following ttendanee 
Hibben, President, presiding; Past Presi 


dents, (. H. Geddard and 


Presidents 


Walter 


Manwaring 


Stour 


Strong (reneral See 


‘ Keller Directors, G. W. Beals, 
R. L.. Biesele, Jr. W. P. Lowell proxy fo 
L. A. Hobbs, D. M. Jones, Brown 


Jr. proxy for R. A. Palmer 
Regional Vice 


and J. 8S 


Schuchert Presidents, P 


H. Hildebrand, F. P. Labey, C. XN 
Laupp, R. G. Slauer, F.C. Winkler; A. D 
Hinekles Executive Seeretary: ¢ 


Crouch, Teehnieal Director; Ruby Red 
ord, Editor; (. E. Ellis, 
md J 


Advertising and 
Manager; Dane's, 
(. Huerkamp, L. B 


nan 


Prometion 


Paist, MJ NOW 


iter 


(m recommendation from E. M. Fahey 


Chairman of the Board of Examiners, 
tion was taken to approve the election 
of 15 Members, transfer of 12 Associates 


16 
Students. Membership totals to date wer 


to Member grade, \ssociates, and 


reported as follows 


September 30, 
1951 


des 10 Fellows 


Tee NICAL PROGRESS 


rim the technica! 


An int 
work of the 


repert on 


Socicty during the past year 


was given by Prof. BE. M. Strong, Presi 


dent Elect, and ¢ lL... Crouch, Technica! 
Director, Mention was made of the meet 
ing held in Syracuse at the start of this 
vear’s work, ealling together chairmen 
of technical committees for full diseus 
sion and organization. Progress reports 
were given on the work of a number of 


technical committees, indicating early 


completion of several recommended 


practices, particularly for supplementary 


lighting, foundries, and textile mills, At 


tention was called to the work of the 
Light Sourees Committee who have devel 
oped a series of Questions and Answers 


Centine 


ed on poge 


ILLUMINATING ENGINEERING 


q 

ward 
al 
arles H 
+ Richard 
: M Fred J 
Horace 
rime 
¢ Pine 

‘ Mo ‘ " 4 
A ' Tine Total Membership 7750 
42 Fellows 
iv4 \ssoriate Members 5577 

| “fi 4 


Hotel Lott 
Cockt Le 
Rests 
Industria 
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Installations To See When You Are in Chicago 


Installation 


sonite Plasties 


Apartment & Hotel Man 
Commonwealth Edison ¢ 


Alexander Hamilton 


Joliet Meme 


Morrison Hotel 


Shern 


n Hots 


wage Offset Printing 


Laboratory of S.C. Johnson 


Bell & Howell Co 


Kraft Food Company 
First Federal Savings 


& Loan Association 


Bell Savings & Loan Association 


Consulting & Group Study Room 


Wolock & Bauer Shoes 


Fell'’s Department Store 


Hinsdale Township High School 


Immanuel Lutheran School 


Arnold Field's Beauty Salon 


Elks Club 

Kungsholm Restaurant 
\ll State Insurance Bidg 
La Salle Towers Hotel 


Robert Dickens Studio 


Hillman Super Mart 
Studebaker 


Henrici’s Mart Room 


First National Bank 
Sinai Temple 
Helena Rubenstein ‘s 


Bonds 


Marshall Field & Co 


Bell Telephone 
Lyon & Healy 
Commonwealth Edison Co 
Pick Congress Corp 
Walgreens 

lhe Mets 

Chandlers 


Chicago 


Address 


445 N. Kimball Ave 


S37 W. Wilson Ave 

72 NV. Adams St 

Dive reey, Lincoln Park W 
& Lakeview Ave 

2 miles West of Joliet, 
Illinois on Troy Read 


7? E. Adams St 


TY W. Madison St 


N. Clark & W. Randolph 


610 W. Van Buren Ave 

Racine, Wisconsin 

7100 MeCormick Bivd 
Lineoln, Ilinois 

wh & 601 Sacramento 


Waukegan, Illinois 


W. Monroe St 


Neuro Psychiatrie Hospital 


4 N. Michigan Ave 
5 Central Ave 
Highland Park, Il 


Hinsdale, 


Westchester, Ill 

2247 E. 71st St 
Logans Park, Indiana 
1) E. Ontario 

i245 W. Arthington 
1211 N. La Salle St, 


W. Ernst St 


15 N. Harlem Ave 
South Bend, Indiana 


Merchandise Mart 


Clark & Monroe 
5350 South Shore Drive 
N. Michigan Ave 


234 8. State St 
State & Madison 


212 W. Washington 

2418, Wabash 

72 W. Adams St., Rm. 1296 
WS. Michigan 

4N. State St 

135 8, State St 

131 S. State St 


1600 N. Lake Shore Dr. 
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Interesting Features 


Luminous ceiling, coneealed sprinkler system, 
acoustical bafth 

Luminous ceiling 

Recessed troffers 


Statue lighting 
Stadium lighting 


ue are louverall ceiling with reeessed sup 


plementary lighting 


Black light murals, edge lighting 


Explosion proof units 

Provided for continuous rows of industrial RLM 
fixtures 

Continuous gloss paneled fluoreseent troffers 

Recessed fluorescent, incandescent downlighting, 
cold cathode valance 

Cove lighting, recessed fluorescent 


Luminous ceiling, high footeandle level, re 


motely mounted ballasts 


Acoustical material used in conjunction with 
lighting system 

Ceiling mounted, louvered fluorescent lighting 

Luminous ceiling, acoustical 

Edgelighted carved plastic pan! 

Puppet stage lighting 

Surface mounted, continuous fluorescent pattern 

Lighted mail indicator 

Surface mounted incandescent lighting for wall 
illumination 

Louvered fluorescent, recessed incandeseent 

Continuous rows of louvered fluorescent lighting 

Black light mural, recessed glass bottom trof 
fers. Pin hole spot lights 

Incandescent downlighting 

Fluorescent coves and incandescent downlights 

Fluorescent coves and downlighting 


Fiuorescent louvered bavs 
Indireet fluorescent 


Semi indireet fluorescent 

Custom built fluoreseent suspended squares 
Surface mounted glass bottom fluorescent 
Fluorescent cove 

Incandescent downlights 

Reverse cove cold cathode ceiling slots 

Pin hole spots, recessed louvered slimline 


Mereury vapor 
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Gavel of the Student Branch at the Uni- 
versity of Miami is presented to Branch 
President John K. Hughes by A. C. 
Bergh, Past-Chairman of the Southeast 
Florida Chapter and sponsor of the 
Student Branch at this university. 


Members of the Lighting Maintenance 
Committee (above) inspect a “Dirtome 
ter” at a recent meeting. This instru 
ment was designed by the Committee to 
measure the effects of dust on trans 
mission and reflectance. From left to 
right, standing: A. C. Barr, E. H. 
Church, R. D. Bradley, R. F. Townsend, 
L. M. Endres. Seated: R. D. Burnham, 
H.R. Davies, I. E. Zastrow 


Annual joint dinner meeting (right) of 
the Southern California Section and the 
Electrical Maintenance Engineers Assn. 
of Southern California was held at the 
Rodger Young Auditorium, Los Angeles. 


At the Mine Lighting Committee Con- 
ference, June 19, members visited the 
experimental mine at Bruceton, Pa. 
Standing are, left to right: R. R. Rich- 
ards, Ray Light, J. F. March, Arthur A. 
Eastman, “Mac,” E. J. Coggleshall. 
H. M. Ferree, R. A. Wolf, R. E. Havener. 
J. C. Smith, Jr. Kneeling are: J. Z. 
Linsenmyer, E. J. Gleim, L. H. Kahler, 
and C. M. Crysler. 
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Continued from page 8A) 


on Light Sources, published monthly in 
IE, and to the twoday meeting of the 
Aviation Lighting Committee, and con 
ferences planned for several others. 


New CHAPTERS 

A petition for Chapter Charter was 
made by a group of members in Pueblo, 
Colorado, indicating all constitutional re 
quirements were satisfied, and had the 
approval of the parent Rocky Mountain 
Section. 

The granting of a Charter was ap 
proved for the Southern Colorado Chap 
ter, with headquarters at Pueblo. 

Following petition and report on quali 
fications for a Charter, the New Mexico 
Chapter was approved with headquarters 
in The Chapter will 
serve the state of New Mexico, formerly 


Albuquerque new 
a part of Rocky Mountain Section. 
Eastern New York Chapter, with head 
Albany, N. Y 
on approval of a Charter for this group, 


quarters in was formed 
following presentation of a petition by 
Richard G. The 
petitioning group, present as visitors to 


Regional Slauer. 
Council, were introduced by Mr. Slauer. 
The Albany group included C. E. Wal 
dron, Matthew Vitartas, Don Voorhies, 
Art Peabody, W. J. Helpern, Bob White, 
Jim Jennings and Harold Friedman. The 
Chapter 
Albany, Schenectady, Troy, Gloversville 
and Gens Falls, N. Y. 


will, inelude territory around 


New 
A. Homer Manwaring, Chairman of the 
Local Activities Committee, reported 
agreement by all Sections and Chapters 
and present Regions concerned, with the 
of a 


Pending approval of letter bal 


establishment new Inter Mountain 
Region. 
lot to a change in the By-Laws estab 
lishing ten regions instead of nine, the 
will embrace 


new Region territory in 


eluding Arizona, New Mexico, Colorado, 
Utah, Wyoming and parts of Nevada, 
Idaho and South Dakota. The active 
Sections and Chapters the 


posed new Region have been within the 


within pro 


boundaries of the Southwestern Region. 
NeW SUSTAINING MEMBERS 


(m recommendation of C. C. Shotwell, 


Chairman, six Sustaining Members were 


approved as follows: 


Central Louisiana Electric In 
Pr. Box 1006 

Lafayette, Louisiana 

OM ial Representative J. R. Gaugier 
Ever Brite 
1620 Milwaukee Avenue 
Chicago 47, 
Official Representative 


Products Corp 


Jack Lipschultz 
Hubbard and Company 
Butler Street 
Pittsburgh 1, Pennsylvania 
Official Representative — 


Warne, Jr 
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LIGHTING CALENDAR 


Society Events 
September 8-12, 1952 Iliuminating Engi 
neering Society, National Technical Conference 
Edgew \ter Beach Hotel, Chicago, 


Industry Events 
August 19-22, 1952 Pacific General Meet 


ing, American Institute of Ek trical Engineers, 
Phoenix, Ariz 


Septomber 8-10, 1952 
Third National 


Museum of Scien -e and 


American Standards 
Standardization 
Industry 


Association's 
Conference 
Chicago, 


of Traffic 


Sherman 


Institute 
Hotel 


September 8-11, 1952 
Engineers, Annual Meeting 
Chicago, I 


September 68-11, 1952 Fall Meeting, The 
American Society of Mechanical Engineers 
Sheraton Hotel, Chicago, I! 


September 29- October 2, 1952 Annual 
International Municipal Signal 
Hotel Statler, Boston, Mass 


October 1-3, 1952. *th Annual 
Canadian Electrical Manufacturers 
General Brock Hotel, Niagara Falls 


Convention 


Association, Ine 


Meeting 
Associa 
thon (mnt 
October 1-4, 1952 
ence, International Association of 
Leagues, Radisson Hotel, Minneapolis 


October 6-10, 1952 Annual 
National Electrical Contractors 
Hetel Morrison, Chicago, Il! 


October 7-9, 1952 
Restaurant Convention and 
more Hotel, Los Angeles, Calif 


October 13-17, 1952 
American Institute of 
New Orleans 


October 20-21, 1952 
trification Conference 
Mich 


October 20-24, 1952 40th National Safety 
Congress & Exposition of the National Safety 
Council, Chicago, If 


Confer 
Electrical 
Minn 


Annual 


Convention, 
Association 


Regional 
Bilt 


Pacific Coast 
Exposition 


Fall General Meeting, 
Electrical Engineers 
La 


National Farm 
Hotel Statler, Detroit, 


Movember 10-13, 1952 
Manufacturers Association 
Atlantic City, N. J 


National Electrical 
Haddon Hall Hotel 


November 17-19, 1952 19th National For 
eign Trade Convention, Waldorf Astoria Hotel, 
New York, N. Y. 


Jery) Lighting Products Inc 
42 West Cermak Road 
Chicago, Mlinois 
(ficial Representative Charles Meyerson 
Mountain States Power Co 

256 Lyon Street 
Albany, Oregon 
Official Representative A. T. Peterson 
Nelson Tombacher Company 

Prospect Street 

Brooklyn 1, New York 


(Official Representative J. Tombacher 


Pustic ReLations 


J. 8S. Sehuchert, Chairman, presented 
in brief, a report distributed to Council 
mentioning especially, the following: 


Section and Chapter Public Relations and 
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Movember 19, 19523 Annual Meeting. 
American Standards Association, Waldorf 
Astoria Hotel, New York, N.Y 


November 30 - December 5, 1952 Annual 
Meeting, The American Society of Mechanical 
Engineers, Statler Hotel, New York, N. ¥ 


Maintenance 
Ohio 


January 19-22, 1953 Plant 
Show, Public Auditoriam, Cleveland, 


January 19-23, 1953 — Winter General Meet 
ing, American Lustitute of Electrical Engineers, 
New York, N. ¥ 


March 9-12, 1953 — National Electrical Man 
ufacturers Association, Edgewater Beach Hotel, 
Chicago, 


Sales 
Edge 


March 30-April 2, 1953 Annaal 
Conference, Edison Electric Institute, 
water Beach Hotel, Chicago, 1D 


45th Annual Con 
Electrical 


Week of May 24, 1953 
vention National Association of 
Distributors, Stevens Hotel, Chicago, 


June 1-4, 1953. 21st 


Edison Electric Institate 


Annual Convention 
Atlantic City, N. J 


June 29-July 3, 1953 Summer General 
Meeting, American Institute of Electrical Engi 
neers, Atlantic City, N. J 


August 18-21, 1953 Pacific General Meet 
ing, American Institute of Electrical Engineers 
Vancouver, B. ¢ 


September 21-26, 1953 — 25th Jubilee Meet 
ing, International Association of Electrical In 
spectors, Edgewater Beach Hotel, Chicago, Il 


ber 23-25, 1953. Annual Meeting 
Canadian Electrical Manufacturers Associa 
tion, General Brock Hotel, Niagara Falls, Ont 
Canada 


October 19-23, 1953 41st National Safety 
Congress & Exposition of the National Safety 


Council, Chicago, IN 


Movember 9-12, 1953 
Manufacturers ciation 
Atlantic City 


National Electrical 
Haddon Hall Hotel 


January 18-22, 1954 Winter General Meet 
ing, American Institute of Electrical Engineers 
New York, N.Y 


March 8-11, 1954 National Electrical Man 
ufactarers Association, Edgewater Beach Hotel, 
Chicago, I! 


Information Committees are increasingly 
effective. 

Pages LES, 
of the 


appeared in several issues of ILLUMINAT 


to 


industry 


the 


have 


outlining services 


various branches 
ING ENGINEERING, 
The 
Publicity 


Committees, 


So of 


used by Section and Chapter 


Guide You're in Charge 


has been reviewed and re 
printed. 

The Speer h ‘*LES. 
the LES 


printed for distribution to Sections and 


Dividends,’’ telling 


story was reviewed and re 
Chapters. 
Four News Letters over President Hib 


(Continued on page 
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WORK WITH PRECISION INSTRUMENTS like the gigantic photometer 
above verifies the fact that, since 1945, the light output of General 
Electric fluorescent lamps has climbed 17% 


Under — conditions current and maintenance account for 
G-E gain in light output about 90% of the cost of lighting. the lamp itself only about 10%, 
in commercial and industrial installations. 


worth more than cost of lamp For this reason, General Electric s gain of 17% in light output 


is worth more to you than if you got your lamps free 


To give you this increase, G-E lamp research pulled more than 
one rabbit out of a test tube. An improved “T” phosphor with better 
light- giving propertie Improved phosphor turing me “thods. 


Uniform end-to-end control for an even phosphor coating to give 
maximum efheiency. 
These are a few examples of why you can expect the best value 
from G-E fluorescent lamps. 
ra 4 You can put your confidence in — 


GENERAL @@ ELECTRIC 
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expect the best value from fluorescent lamps 
| 
. 
WA 


Cantinwed tre 


ben 
LES 


have 


signature ining 


aetivities wcomplishments 
Seetion 


Mem 


Commit 


been elfen over 


Chapter Offleers 
National Offieers and 


and Sustammng 
bers, and 
teemen 


The LES 
the General Seeretary 


brochure Dividends, based on 
Report, was pre 
pared and released early in April, 


to all 


being 
“ent Members, Seetion 


and Chapter Officers and key 


Sustaining 
Chairmen, 
distributed at the 
Edison 


and at the Inte 


and was alse Sales 


Conference of the ectrie Insti 


tute rnational Lighting 


ion 


Press ave prepared and 


sent out from headquarters to trade and 


sumer 


Regional 
President Hibben ‘s 


aguzines covering 
Conferences 
official 
production of the 
Distribution of ** 
at the 

Eleetrie 


prog rates 
LES 
LES 


Visits national events, the 
Lighting Hond 
and other Society publications 

Dividend Cheeks"’ 
Edison 


Sales Conference of the 


and at the 


Exposition, in 


Institute Interna 
Lighting 
tion with the 
ing the LES. 1 
leading to a drawing for the winners of 
Handbook 


conclusion of the 


tional con june 
exhibit 


Handbook, 


Society display 
ahtina and 
copies of the 

U pon presentation 
motion was made and seconded to accept 
the report and to reeord Council's appre 
work of the 
special efforts of 


ciation for the outstanding 


committee including the 


the committer member Harold Green, and 


his organization in the production of the 


brochure ‘* Dividends."’ 


Lose, Dinreror 
Action was taken to fill the unexpired 
term of L. A 


Director of the 


Hobbs, who resigned as a 

Society. Following pre 
sentation of candidates a ballot of Coun 
eil was taken resulting in the 
ment of Charles L 


for the 


appoint 
Long as a Director 
term October 1, 1052 te Septem 


ber 30, 1953, 
PUBLIC \ TIONS 
E. 


a progress 


Huerkamp, Chairman, presented 
report for the 
indicated that 


ENGINEERING 


publications 
program. He ILLUMINA 


ING was operating on a 
basis, and that the new 

Hand 
self supporting following 


first 


sound financial 


editions of the Lighting 
book 
final sale of the 


In closing, Mr 


would bx 
printing. 
Huerkamp noted he is 
ncluding his service as Chairman of the 
Publications Committee and expressed his 
staff, 


and national officers for their cooperation 


appreciation to the headquarters 


and support in the committee's work 


Mr. 


mittee 


Manwaring congratulated the eom 


and staff on its success in the 


Publications program 
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JOSEPH 8. SCHUCHERT, right, receives coveted McGraw Award for cooperation, 
at dinner in his honor June 30. L. to r. are: George W. Ousler, Duquesne Light 
Co., B. D. Levaur, Pres. Electric League of Western Pennsylvania, Curtis W. 
McGraw, Pres. McGraw-Hill Pub. Co. who made the award, and Mr. Schuchert. 


S. Schuchert Receives 
McGraw Medal for Cooperation 


Joseph S. Schuchert, Manager of Com 
Light Company, 
James H 


mercial Sales, Duquesne 


Pittsburgh, was awarded the 
Metiraw 
cheek for tendered in 
Mr. Sehuchert’s honor on June 30. Mem 


Electric of Western 


medal for Cooperation, 


eli, at a dinner 


hers of the League 


Pennsylvania and friends in the industry 


from country sponsored 


Club, 


throughout the 


the dinner, held at the Duquesne 
Pittsburgh 

of the 
York, 


In his presentation, 


President 
New 


Curtis W 
MeGiraw Hill Publishing Co., 
presented the 
Mr. Metiraw 
to Mr 


in conceiving and introducing the 


MeGraw, 


award. 
noted that this honor came 
Schuchert primarily for his work 
Planned 
Lighting Program in the electrical indus 
try 

The Planned Lighting Program i« de 
voted to raising the standards of lighting 
home, and in 


in business, industry, the 


and through 


efforts, the 


commercial establishments, 


Mr. Schuchert’s untiring 


Planned Lighting Program has become 


the aeeepted plan nationally for conduct 
ing educational and promotional lighting 
programs for the industry, Mr. MeGiraw 
said 


1 he 


was established in 1925 by James H. Me 


MeGiraw Award for Cooperation 


(iraw, to be given annually if justified, in 


recognition of the most important pet 
contributions to 


Only 


sonal progress in the 


electrical industry 19 such awards 


have been given during the 2 


Mr. MeGraw 


Years 


established the award, the 
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Charles E, Wilson, 


Eleetrie Company, 


last recipient being 


President of General 


who received the award in 1950, 

Levaur, President of the 
Western Pennsylvania, pre 
Ralph Wagner, Niagara Mo 


Albany, pre 


league of 
sided, 
hawk 
sented Mr 


and 
Power Corporation, 


Schuchert with an album de 


the Planned Lighting Program 
Brief talks 
and G. W 


Light Com 


pieting 


from its inception were 


by Mr. MeCiraw 
President of 


given Ousler, 


Vice 


pany, 


Duquesne 
praising Mr. Sehuchert for his 
standards 


in improving the general 


Lighting throughout the United States 


1.E.S. Group 
Active in Duluth-Superior 


A very aetive group of T.E.S. members 


in the Duluth Superior area have been 
organizing local meetings in that neigh 
borhood \ particularly 
held May 20, 
and 12 


Minneapolis 


successful 
attended by 36 
LES 

(ieorge 


one 
Was local 
members member visitors 
Spurbeck, 


group pre 


from 
i “chairman” of the 
Speakers at the 
Riegert, Chairman of the Twin City See 
LES., and Win 
Arehiteet for the 
Main 


Northern States Power Co., Minneapolis 


meeting included L. J. 


tion of Close, Advisory 
of Minne 


was L. E. 


University 


speaker Johnson, 


Mr. Riegert outlined benefits from 
1.E.S., while Mr 


group about the work b« 


active membership in 
Close told the 
ing done by the Twin City Seetion at the 
of Minnesota. He 


University showed a 


(Continued on page 14A) 
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Other foreign registrants ineluded 
Henri Maisonneuve, Jean Chappat and 
Jean Maisonneuve from Paris; Mr. and 
Mrs. E. ©. Hugh of New York; L. C 
Kalff and Johan Jansen of Eindhoven; 
and Mr. and Mrs. B. Kundsen of Copen 
hagen. The Eastbourne meeting more 
than upheld the reputation of the Brit 
ish LES. for excellent and valuable 


papers sessions. As in other years, a 


limited number of papers were planned, 


emphasis being on extensive discussion 


periods. Some of the subjects presented 


included, in addition to the Logan pa 


per already mentioned 


The 
neering 


Brightness and Illaminating Engi 
by Dr. W. Stiles 


Design of Schools,” 


Eye 


Lighting in the An 


DULUTH SUPERIOR members heading toward Chapter Charter. Several of the thony Pott 
men responsible for the well organized meetings being held in Duluth are, in the The Design of Interior Lighting Equipment,” 


by 


by L. H. Hubble 
+ usual order, photo at left: Robert D. Coons, Robert E. Steele, Lawrence E. John- . . P 
Problems of Underwater Illumination, by 
son, Merrill Pearson, L. B. Paist, Regional V-P, elect; photo at right: R. E. Olsen, W. D. Chesterman and J. B. Collins 


: L. J. Riegert, George B. Spurbeck, Carl T. Bremicker, Winston Close. Interior Lighting Development in the Nether 
ands,” by L. C. Kalff 


mtinued f page DIA was a continuation of the theme pre C.LE. Proceedings 
: \ ¢ the Duluth to sented by Dr. Ward Harrison before Of 1951 Sessions 


campus 
the British LES. in 1948 titled “Some 


sstrate his talk The U States No 

: Frontiers of the Lighting Art.” The The United States National Committee 

: Mr. Johnson gave a very interesting of the Commission Internationale de 
paper and subsequent discussion oceu 

histery on lighting and lighting methods I'Kelairage (1.C.1.) reports that they 


A pied one afternoon session, The session 
s subjeet well reeeived by the audience 


have had a niece response to the sale of 
the Proceedings of the Congress at Stock 
holm. They report that a few of these 
books remain and will be supplied upon 
request as long as they last. They noted 


was attended to capacity with keen in 


The evening was topped off with an 


terest shown in the subject. Discussion 


invitation byw Mr oh Coons of the 


argely centered on the desire of the 


Northern States Power Company, Mem 


bership Chaire f the Twin City & various speakers for further amplifiea 


tion and more information than could 
t snl Bobs Obhse Program Co-chair that in some previous years not every 
be compressed into the time allotted ; 


mar Twin City Seetion, te the members 


for the paper Continued on page 164 


n the Duluth Superior area for the Fish 


ng Get Together sponsored by the Twin 


tity Seetion on June 13th 


Organization of the group already in 


tional meetings are planned for the sum 


des a Program Chairman and addi 


mer months, Petition for an ILE.S. Chap 


} ter Charter is expected te be the new 


Paist first off 


British LES. Meets 
At Eastbourne 


; rei FOUR of the overseas visitors to the recent successful Summer Meeting of the 
nvention was vn Henry I (British) Illuminating Engineering Society, held at Eastbourne, England. L. to r., 
Logan, Direct of Research for Ho Dr. 8. English, Managing Director of Holophane Ltd.; H. L. Logan, Holophane 
phane, New York. Mr. Logan delivered Co. Inc, New York, who addressed the meeting on “Two Frontiers of the Lighting 
1 pope f the meeting “Twe Art”; J. G. Holmes, President of the British LE.S.; and W. T. F. Souter, Sales 
Frontiers of the Lighting Art,” whic? Director of Holophane Ltd. 


the secor 
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MYERS PARK HIGH SCHOOL 
Charlotte, N. C. 


Architects-Engineers: 
J. H. Pease & Company 
Charlotte, N.C. 


Distributor: 

General Electric Supply 
Corporation 

Charlotte, N. C. 


Electrical Contractor: 


Austin Electric Company 
Charlotte, 


Using Garcy $L5050-8-430 ma 
(Louvered fixtures for two 96", 
T-12 Slimline lamps) 
lWlustration shows GARCY SiN5050-8 “VISUALIER” 
for Slimline lamps . . . Also 
available in 4° ynits for 
flvorescent or slimline 
lamps, individual mounting 

Four 
lamp matching fixtures \ j 
also available. / 


thousands of schoolrooms 


have been improved by 
GARCY'’S “VISUALIER” 


Schoolroom lighting installations, once completed, have a way of staying on for many, many 
years. It is doubly important, therefore, to obtain the right fixture in the first place. Garcy's 
Visualier is eminently qualified. Lighting efficiency far exceeds I.E.S. and A.1.A. school lighting 
specifications . as to light utilization, light distribution, shielding and low surface brightness. 
And of equal importance, high level lighting efficiency can be readily maintained. The large louver 
cells are easily cleaned from the floor with a brush or vacuum. All-metal construction means no 
breakage or warping. Detailed literature and E.T.L. data sent on request. 


New Garcy Lighting Equipment Cotolog Now Available 


GARGY 


GARDEN CITY PLATING & MFG. CO. 
1750 N. ASHLAND AVE, CHICAGO 22, ILL. 


CARD 
4 
way 
ag 
% 
\ 
— 
> 
= A Y lighting | Wee 
== 22224“ 
a ISA 
ae aveust 1952 


Merider J. Sehuchert 


huquesne Light (e., Pittehurgh, Pa 


R. Long, Westinghouse 


Angele 


Twitehell, Rochester tas 
Rochester, Mid 
Region, L. BB. Past, Northern 


Minneapolis, Mion. ; 


re (Corp 


egion, tieorge J. Tavtlor, 


‘ 


Lighting, Ime York 


‘acifie Northwest Region, Walter 


mpany, Vern 


Election of 
New 1.E.S. Officers 


snadion General Eleetrie Co 


couver, snd South Paeitie 


«t Region, I He 
alif 


bis, Smoot Hel 


Co, Inglewood, ¢ 
Region, FL P 
Ltd, Men 
Region, P. H 


ower & 


Canadian 
Northern 

Que 
Hillebrand, 
Allentown, Pa.; 
H. T. Rankin, Public 


rade 


Kleetrie Ca 


East Central 


Penna Light (e., 
r, begionin 
Inter Mountain Region 


of Cole 


hoon ele 


The fe 
offices indicated 


owing ha 
Servier Co 


Denver, Colo.: Southern Region, RK 


Ore Poslay, Louisiana Power & Light Co., 


lent Everett M 
Ithaca 


Strom New Orleans, La.; Southwestern Region 


raity Folsom, Dallas Power & Light Ce., 


« Lighting 


\ Mou 


MBIA 
Paul 
Ltd., \ 


SECTION 
Northern 


ih. See 


tha Domnel?y, 


man 
tary 
Ltd 

Vanagers 


Doherty 


trordon, Columbia 
Vancouver 
Ack 


Hamm 


Arthur A 


rie 


Railway Co 
Reard of 
Thomas H 


» Park 
Hlutehinsen, 


Jones 
Tatil 


Hrite Lighting In SroTION 
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ALUMNI contingent from Case Institute of Technology who attended the Great 
Lakes Regional Conference are, left to right: Seated, Kenneth Epple, J. A. 
Meacham, G. W. Beals, 8. G. Hibben, R. C. Putnam, and R. L. Zahour; standing, 
Wayne Culp, Lindsey Davis, Thomas Wood, Theodore Ake, Jr. A. H. Stevenson, 
O. J. Holian, David Pritchard, John Neidhart, H. A. Lawrence, and F. L. Detwiler. 
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translucent diffuser shields provide more comfortable seeing... meet ... these 
Educators’ demand for an atmosphere that inspires attentiveness, eliminates 
distractive contrasts and promotes voluntary concentration. translucent 
diffuser-shields 


translucent diffuser shields are the answer to MORE LIGHT _. as much as 
10% MORE LIGHT than with opaque louvers... and, combined with “Grid-Lite” 
System, up to 50% MORE LIGHT than conventional luminaires! 


Benjamir ~ngineers designed “Grid-Lite” with but one 

objective: better comfort-brightness balance and more light. This 
ix the hind of light educators have long sought .. . there can 

be no compromise in attaining it. That is why “Grid-Lite™ utilizes 
translucent. ribbed polystyrene diffuser shields. instead of less 
efficient opaque shields, louvers or other shielding media. Benjamin 
diffuser-shields actually raise the total usable light on the working 
surface, while providing a new high in comfort-brightness 

balance through greater light diffusion and 15° lamp shielding. 


Young America’s eves deserve this kind of restful, 

diffused light. It promotes concentration and attention 

. it eliminates disturbing contrasts that develop glare, 
germinate unrest and carelessine . it creates a stimulating 
atmosphere conducive to better study habits. 


It ix because is youth's main gate to knowledge, that 

come with “Grid-Lite”! Por further details and lighting 
data, write for “Grid-Lite” Bulletin, AD 5880, just published. 
Benjamin Electric Mfg. Co., Dept. Des Plaines. Il 
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V, 
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NEW lead-lag slimline ballast 


COSTS... 


An exclusive, new design for slimline lead-lag ballasts slashes 
prices, sizes, and weights to series ballast levels . . . yet 
provides lead-lag dependability. This means long-range 
economy for your customers. Longer lamp life .. . full- 
rated lamp life...n0 more guesswork about lamp burnouts. 
A real savings in maintenance time and money. Get the full 
story on the new Westinghouse /ead-lag ballast. Send 
for B-5614, Westinghouse Electric Corporation, P. O. Box 
868, Piasburgh 30, Pennsylvania. j-04317 


you can SURE...i¢ rs 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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PORTABLE headquarters display developed by the New England Section for 
exhibit at meetings and Regional Conferences. All I.E.8. publications are available 
for examination, and order blanks make on-the-spot ordering easy. 
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in Charge of Photometry at Electrica 
Testing Laberatories, Ine New York, 


1 View 


was President 
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dent of Mr 


he Illuminating Engineering Society 
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in 1030-1031 and in 1950, he was awarded 
the LES. Gold Medal 
Dr. Richard Feinberg was elected 


president of the Northern Illinois College 
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served as dean of the College of Optom 


etry at Pacifie University 
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THE GREEN LABEL DISTINGUISHES NEW G-E 40-WATT RAPID-START BALLAST FROM OTHER G-E BALLASTS—NOTE SIMPLIFIED CIRCUIT 


New Lighting Development 


40-watt RAPID-START system eliminates starters 


General Electric — first to introduce fluorescent lighting 
in 1938—now brings you a starterless system giving full, 
rated lamp life. New, electrically matched 40-watt 
RAPID-START lamps and ballasts do away with bother- 
some blinking at end of lamp life, give you eye-easy, no- 
flicker starts at a touch of the switch! 


Present “‘instant-start’’ 40-watt fluorescent is costly, 
uses a heavier ballast -present ‘‘switch-start”’ is compli- 
cated by auxiliary starters and wiring new RAPID . 
START system features smaller, lighter ballasts at a ENGINEER'S ANALYSIS of oscillograph readings shows fast, no- 
lighting cost comparable to 40-watt switch-start lighting flicker pre-heated cathode action of new G-E Rapid-Start. 


General Electric lamp and ballast engineers have again . 
combined their efforts to bring you a revolutionary de- 
velopment in 40-watt fluorescent lighting the volume 
market. For new installations or to modernize old instal- 
lations—a sales plus your customers will want! Act to- 
day. Contact your nearest G-E Apparatus Sales Office, 

or write Section 412-102, for complete information. 
General Electric Co., Schenectady 5, N. Y. 


Greatly magoit ¢ 


Starting, employs complex, triple-coiled cathode, right. 
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SOLA ballast development 


The LIGHTEST and SMALLEST 


LAG ever produced 


Independent lamp operation 

Small size, light weight 

High starting current 

Fast lamp starting 

Low wattage loss 

Low peak to R. M. S. current ratio 

More Lumens per watt 

Cool operation and low temperature rise 
Ventilated capacitor compartment for longer ballast life 
Quiet operation 

Stroboscopic correction 

Low Cost 


Here is the answer to your fluorescent 
lighting problems. A new premium 
performance ballast that is out- 
standing. It is comparable in size and 
wattage loss to current models of cer- 
tified Sequenstart” ballasts. *The new 
Dynatran is certified by E. T. L. to comply 
with the present Spec. #6, and the pro- 
posed American Standards Association 
specification C82.1. It provides these 
advantages: 


Designed in the tradition poate Sola engineering leadership 


NEW TECHNICAL LITERATURE is now being 
prepored. It gives mechanical and electrical 
specifications of the new Dynatran Ballasts 

Fluorescent Write on your letterhead for BULLETIN 
C-PFL-165 


Transformers for: Constant Voltage © Flucrescent Lighting © Cold Cathode Lighting © Airport Lighting © Series Lighting © Luminous Tube Signs 

Berner lenition © Power © Controls Signal Systems © ete. © h Ste th 30 

New Vork: 1659 Sit. New Vork 85. NY TRafeleer 66466 Cleveland: 1010 Euclid Clevelend 15. PRe«spect 


246 Newtonville, 25510 Philadeiphia: Commercial Tract Bldg. Rittenhouse 6-6988. Reps. in Principal Cities 
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of Electrical Distributors in Atlantic 
City, June 11. Mr. Hessler received the 
award in recognition of his constructive 


H. B. Gould, Superintendent of Elec 
trie and Steam Sales of the Youngstown, 
Ohio. Division of the Ohio Edison Co., 
has been appointed Chairman of the 
Commercial and Industrial Education 
Committee of the Better Light Better 
Sight Bureau. 


named Man- 
Miller 
Formerly 


John Cornish has been 
ager of Export Sales for the 
Company, Meriden, 
manager of the company’s New York 
office, Mr. Cornish will 
make his headquarters at 33 West 42nd 
St. He is sueceeded in the New York 
office by John J. Slevin, formerly field 


sales engineer. 


James H. McCulloch, formerly devel 
opment engineer for Sunbeam Lighting 
Co., has joined the fluorescent ballast 
the Genera! 


Conn. 


continue to 


engineering section of 


Electric Co. at Fort Wayne, Indiana. 


OBITUARIES 


Arthur H. Molitor, member of the 
Society for more than 25 years, died 
recently. He is mourned by his many 
friends in the Michigan Section and in 
the lighting industry. 


Harry C. Lynde, founder of the Harry 
C. Lynde Company and active in the 
lighting field for 35 years, died July 5. 
He was a member of the Puget Sound 


Section of the 


Dr. Lonisa Paine Tingley, physician 
and ophthalmologist, died July 16 at 
her home in Boston. Dr. Tingley was 
well known for her pioneering work as 


a woman and doctor. 


IT SEEMS TO ME 


The Lion Project 

A new tool for visual research has been 
developed at the Massachusetts Institute 
of Technology by Professor Kurt 8. Lion. 
On a research grant from the Illuminat 
ing Engineering Society for a project 
entitled “Work Done by the Extrinsic 
Ocular Muscles,” he has produced an elec 
tronie method of measuring and auto 
matically recording the angular displace 
ment, angular velocity, and angular ac 
celeration of the eyeball. 
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The apparatus! appears to be satis 
factory. It 
the results that I 
The 
observer has performed a difficult visual 
still 
through approximately the 


is on the interpretation of 
should like to 
tests indicate that 


com 


ment after an 


task for some time, he moves his 


eyes sam. 


angle and at approximately the same 


This is, of 


course, in agreement with the conclusions 


velocity and acceleration. 
of Luckiesh, who has preached for 20 
years or more that one can force himself 
to perform a visual task even under very 
adverse conditions, Dr. Lion's conclusion, 
be that 
euch thing as fatigue of the extrinsic 


however, seems to there is no 
muscles of the eye. 

I wish to make three specific comments 
on the interpretation : 
(1) Dr. that 


force is directly proportional to angular 


Lion assumes muscular 
acceleration. This would be true only in 
the case of a pure inertial system, which 
we certainly do not have. 

(2) Dr. Lion equates the decrement of 
“force” to “muscular fa 
tigue,” a step that is questionable. 


this so ealled 


(3) The Illuminating Engineering So 
elety is not vitally concerned with “visual 
fatigue’ 


’ (whatever that may be) but is 


very much interested in a practical eri 
terion for quality of lighting. The Lion 
apparatus may provide us with a quanti 
tative method of specifying how good a 
lighting system really is from the visual 
standpoint. For this reason, the research 
should certainly be continued. 

Inspection of Dr. Lion's oscillograms 
shows that the eye motions change mark 
edly under Thus, 


when rested or when working in an idea! 


adverse conditions. 
visual environment, the eye will perforn 
a given visual task with precision and 
with a minimum of unnnecessary motions 
But when the eye tries to see under ad 
verse visual conditions or when a sense 
of fatigue is experienced the motions be 
come more complex. Figure 1 
from Dr. 


light tests, in which the subject tried to 


shows 


oscillograms Lion’s flashing 
follow two alternately flashing lights, 90 
degrees apart, at a rate of 120 to 150 
changes per minute. In Fig. 1 (a) curve 
A is taken at the start of the test, B 
after 5 minutes, and C after 10 minutes 
As fatigue sets in, the departure from 
the optimum eye movement increases 
Curve 1 (b) shows the difference between 
shows the 
It will be 


from the 


A and B, while curve 1 (c) 
difference between A and C. 
that the 
optimum motion is about twice as large 
Figure 2 
gives corresponding results for another 
subject. The pattern of reaction of this 
different, but the 


noticed departure 


at 10 min. as it is after 5 min 


subject is somewhat 
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general conclusion is that when the sen 
sation of fatigue is experienced, the mo 
tions of the eye differ greatly from the 
that is obtained under 
ideal visual conditions, 


simple pattern 

In these variations of patterns of eye 
motions we have the nucleus of a signifi 
eant advance in illuminating engineering. 
If we can correlate the oscillograph vari 
ations with the specification of the visual 
environment, progress will have been 
made. 

The next step in the Lion research 
should be to test the eye motions in a 
controlled luminous environment and for 


(Continued on page 244A) 


Fig. 1. Oscillograms for flashing light 
test. 


(a) A, at start of test 

B, after 5 minutes 

C, after 10 minutes 
(b>) difference between A and B 
(c) difference between A and C 


Fig. 2. Similar results for a different 
observer. 
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New! Leaderall 
Suspension Clips 
New grooved suspension 
clips of steel hold louvered 
plastic units firmly at end 
of adjustable tie rods to 
form a completely level, 
rigid ceiling at any desired 
beight. 


For joining 2 
end to-end sections 


High footcandles...low brightness 


Leader's plastic louvered ceiling provides light from wall to wall, 

evenly distributed and properly shielded for maximum efficiency, freedom 
from glare, and minimum shadows. The Leaderall grilles are easily 
installed, instantly removable... feather light, yet tough and warp-proof. 
May be used with any type of fluorescent fixture, in finishing new 
ceilings or remodeling old ones. No interference with air conditioning 

or sprinkler systems. Ideal lighting for drafting rooms, a wide 

variety of commercial interiors, offices, cafeterias. 


Sold and installed by the better 
For finishing electrical wholesalers and contractors 


LEADER MLECTRIC COMPANY + 3500 North Kedzie Avenue, Chicago 18, Illinois 
Leader Electric—Western: 800 One Hundredth Avenue, Oakland 3, Colifornia 
Compbellteader, itd. Brantford, Ontario, Canada 
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Announcing the Ultimate in Creative Recessed Lighting 


uni-flow fluorescent troffers 


Here is a picture preview of the MITCHELL UNI-FLOW 
Fluorescent Troffer . . . completely new . . . dramatically 
different and superior . . . years ahead of anything in the 
recessed lighting field. What you are looking at is the 
result of two full years of development work that has paid 
off in a product so advanced and improved that the 

when you plan for the best architects, contractors, utility men and wholesalers who 

in recessed lighting, have had an opportunity to examine it, say 
it unanimously: “This is 

y uni-flow If you are now planning a recessed lighting installation, 
you owe it to your customers, your clients and yourself 
to learn the full facts about MITCHELL UNI-FLOW. 

Write, phone or wire today for the most important news. 
in recessed fluorescent lighting. 


MITCHELL MAMUFACTURING COMPANY, 2525 N. CLYBOURN AVE., CHICAGO 14, ILL, 


a In Conede: Mitchell Mfg. Co., Ltd. 19 Woterman Ave., Toronto 


Send forit! 
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Chain Store Age 
Recommends CERTIFIED BALLASTS for 


Fluorescent Lighting 


CHAIN STORE AGE, in advising chain store operators on their selection of fluorescent 
lighting equipment, said: 

“The ballast is the heart of a fixture. The surest way to choose a ballast is to look for the Certified 
shield . . . it is the only assurance of long lamp life. Inferior 

ballasts delivering wrong wattages result in low light output.” 


Experience has proved that CERTIFIED BALLASTS assure: 
Full Lamp Life Rated Light Output Maximum Ballast Life 


CERTIFIED BALLASTS are made to precise specifications, then 
tested by Electrical Testing Laboratories, Inc., which certifies they 
conform to these high standards. 


Write for complete information on the types of CERTIFIED 
BALLASTS available from each participating manufacturer. 
Participation in the CERTIFIED BALLAST program is open to any 
manufacturer who complies with the requirements of CERTIFIED 
BALLAST MANUFACTURERS. 


Makers of Certified Ballasts for Fluorescent Lighting 
2116 KEITH BLDG., CLEVELAND 15, OHIO 
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For Slimline or 
Standard Fluorescent Lamps 


when fixtures arc 


bac ks ot 


help maintain a 


are a cinch 
Flat 


stramhthine mstallatrons 


cyupped with G-E Turret: lampholders Turret 


umpholders butt pertectl leave no 


straght tine during installation. Gleaming white finish actually 


reflects light instead of presenting a dark space between lamps 


Insist on fixtures with G-E Turret lamphol lers for all con 


tinuous lighting installations. For information on Turrets, sec 


your local G-F accessory equipment representative, or write Section 


OUOE-SS7, Construction Materials Division, General Electric 


Connecticut 


Company, Bridgeport 


... and, for easy one-hand re- 
lamping, G-E Turret lampholders 
offer this easy method for all 
types of installations. 


TO RELAMP, JUST: 


lamp against spring- 
backed socket. 


@*jre lamp up, it slides 
into position. 


can foul. nee th 
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Equity Sovings & Loon Compony, Cleve 
land, Ohio. The main office and three pri 
vote offices ore lighted by Wokefleld 
Ceilings, incorporating PLEXIGLAS diffus 
ers. Arctvtects Dolton. Delton Assocotes 
Cleveland installed by Parker Electric 
Company, Cleveland. Wakefield Ceilings 
ore produced by The W. Wakefield 
Bross Compony, Vermilion, 


Lighting ... Air Diffusion... Sound Control... 
Combined in a Luminous Ceiling 


The Wakefield Ceiling shown above, with its corru- 
PLexicias diffusing combines three 
unctions in a single installation. 


* Mounted wall to wall beneath fluorescent tubes, 
the acrylic plastic —_ provide high level, low 
brightness, evenly diffused illumination. 


* Conditioned air from the space above the lumi- 
nous ceiling is delivered into the room through the 
openings at the edges of the corrugated fe. 
The multiple openings insure an even distribution 
of air, with diuiantion of drafts on customers 
and employees. 


Canadian Distributor Crywal Claws & Plamies, Lid, 190 Queen's Quay at 
Jarvis Street, Toronto, Ontarve, Canada 

is a trademark, Reg Pat. Of and other principal countries in 

the Western Hemisphere 


¢ The simple framework for the PLexictas also 
supports acoustical baffles which absorb sounds 
from the work area. 


This Wakefield method of combining air diffusion 
and sound control with the best in lighting— 
using PLexictas acrylic plastic—can reduce 
building construction and operation costs. In 
addition there is the advantage of duct-free, 
fixture-free appearance. 


We will be glad to send you details about the 
installation shown above, and tell you how 
PLEXICLAS may solve your problem. 


ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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THE BEAUTIFUL 
NEW ILLUMINATED CEILING 


« Wilson “Luve-Tile” presents to engineers and design-conscious 
people the practical tool to ideal lighting. The basic unit consists 
of a one foot square louvered panel, moulded from Monsanto 
styrene plastic. Each panel weighs 13 ounces and contains 25 
cubes which provide 45° lengthwise and crosswise shielding. 
Luve-Tile ceilings provide lower ceiling brightness, especially for 
higher intensities, from 50-foot candles up. 
Luve Tile’ can be hinged down from 


either side or completely removed for e Luve-Tile is available in white, pastel pink and blue and as 
= such a variety of interesting and practical coloured ceiling pat- 
me, Ey ay terns are possible. A variation of the pattern effects may be 
ee obtained by the use of coloured lights. 


Ceiling bangers adjustable for 12” te 
OA 


6 e A simple hinging arrangement as illustrated provides easy 
maintenance. Dirt collection is less rapid or noticeable than 
with other types of luminous ceilings. Luve-Tile is rigid to 
handle, light in weight, and simple to remove and wash. 


For complete details and prices, write for illustrated catalogue. 


J. A. WILSON LIGHTING & DISPLAY INC. 
995 MAIN ST. — BUFFALO 3, N. Y. — Phone Grant 2135 


in Canada: 280 Lakeshore Road, Toronto 14, Ontario 
Leve.Tile’ modular 12” squares may be clipped 
together te form door sections 
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give you unusual 
design flexibility 


For a variety of distinctive lighting effects at low cost—plan 
on using PYREX brand LENSLITES. They offer a highly 
flexible medium for control of incandescent light sources. 
Wide variations in light distribution can be obtained simply 
by changing the position of the lamp and reflector relative 
to the LENSLITE, or by using various distribution patterns 
in the glass itself. 

Heat-resistant PYREX brand LENSLITES can be used 
with lamps up to 1000 watts without danger of heat break- 
age. Carefully engineered prisms assure precise light control 
and minimize brightness. Stippled rear surface produces 
smooth, even illumination. 

Available both round and square in a number of sizes and 
in concentrating, wide, and extra-wide angle distribution 
patterns, PYREX brand LENSLITES may be obtained from 
leading fixture manufacturers. For complete design data and 


specifications send for Bulletin LS-9. Simply mail the coupon. 
TEMPERED PYREX LENSLITES for institutional op- Ps 
plications . . . Tempered by oa special heot treating process, 
PYREX LENSLITES ore immedictely available in sizes 8” and 12" for APPLICATION SUGGESTION S—vsed in colina 
use in hospito!l psychiotric wards, prisons and similar institutions 

lamp at focal length, with concentrating pattern, LENSLI 

porticles. Lorger sizes can be tempered to order. 
angle patterns, the beam spreads proporti ly. This creates soft lighting 
effects for restevrents, banks and cocktail ges. 

By offsetting the lomp, light beam offsets up to 20 ore possible. This is 
perticulerly desirable for display lighting and for special effects. 


CORNING GLASS WORKS, Dept. IE-8, Corning, N.Y. 
CORNING GLASS WORKS Please send me Bulletin LS-9, describing PYREX™ brand 


CORNING, NEW YORK 
ome 


Address. 
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Lighting Engineer, Loeschner, Lowrence Gos & Electric 
Co Lighting Consultent, Ralph Huse, Groyber Electric 
Co, Boston, Mass Controctor, Lowrence Electric Supply & 
Construction Co Fiatures: Litecentre! No 5928 6 foot siim- 


TTT 
j 


a) Ty 


lewrence, Mass. 


This department store is light in 
a cheerful way... bright, but not 
“glarey right, in the way that 
makes cash registers ring 

Looks like a brand new store, 
doesn't it? Actually, it’s a dra- 
matic example of what skillful 
remodeling can do. Design is 
simple, neat, fully integrated 


© @ WOLOPHANE CO. INC 


line, No. 5926 6 foot slimline, end No 5924 4 foot slim- 
line fatures, with No 90I5 Holophone Controlenses.* Lite- 
contro! Ne. 5900— 22 adjustable supplementory Spotives 
Wortts per squere foot: 3 8 isiimiine only) Averoge intersity 
en counters 60 footcandies in service 


and Sales Right 


with the unobtrusive Litecontrol 
Recessed Fixtures. 

Spotlites are arranged in the 
rows to give extra light exactly 
where needed. And even the 
spotlites are recessed to keep the 


ceiling smooth and attractive. 
To save time and trouble. . . 

to get results you'd be willing to 

advertise ... call in LITECONTROL 

on your next lighting problem. 
Why not write today! 


LITECONTROML 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT OISTHIBUTED ONLY T TEO WHOLESALERS 
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BEPRESENTATIVES WANTED 
Incandescent, fluorescent. infra red heat, photo 
fleod and photo flash lamps. Also renewable 
cartridge and plog fuses, solderiess wire con 
nectors and fuorestent starters. Many choice 
territories available. Address Box 166, Pabli 
ations Office, Illuminating Engineering So 
jety, 1860 Broadway, New York 23. N. ¥ 


LIGHTING SALES 
REPRESENTATIVES WANTED 


sales 


familiar witl 


Itiuminating bngineerin 
1860 Broadwa New York 


WANTED 


FIXTURE 
DESIGNER 


EXPERIENCED fluorescent and slimline 
fixture designer. Large Pacific Coast 
manufacturer has excellent position for 
right party. Send full information. 
Address Box 167, Publications Office, 
Wuminating Engineering Society, 1860 
Broadway, New York 23, N. Y. 


HE SAVED ‘/2 to 1% on PRICE 
BUT LOST 8%/,0% on PERFORMANCE 


LIGHTING 
MEASUREMENTS 


and 


DEVELOPMENT 
ENGINEER 


Here's a golden opportunity for a 
high caliber man. Get in on the 
ground floor, Design and supervise 
construction of our new Measure 
ments Lab at MILWALAKEE, Wis 
consin, Ultimately take charge of 
all photometric operations connected 
with our street and airport lighting 
manufacture and collaborate in de 
velopment of new lighting devices 
Familiarity with incandescent and 
vapor light sources essential. 


We're planning big growth in this 
phase of our business, Grow with 
usin stature and pay. Its your 
chance to actually make the kind 
of job you want. 


LINE MATERIAL COMPANY 


4 Electric Co. Division 


Engineering Department 
Seuth Milwaukee, Wisconsin 
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m= He thought he had bought a bargain by saving that last 44 of 1% on oe 
and didn't realize he'd penalized himself 8%i0% on light output. In 
addition, lamp life was reduced 54% — meaning that lamp replacement 
and maintenance costs were 100% higher than they need be. 

Yes! All this can happen if the ballasts for fluorescent fixtures are economized 

to price and not engineered to lamp requirements. A 100 watt lamp — needs 
100 watt input — 91.2 watts is 8%i0% short of the need. 

Fixture manufacturers using Acme Electric ballasts — need not worry about 
this problem — all Acme Electric ballasts are properly engineered to their 
rated output. 


ACME ELECTRIC CORPORATION 


298 WATER ST. CUBA, N. Y. 
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You can't be sure vou have 
all the facts about lighting 
unless you have a copy of 
the new... 


Second Edition 
LE.S. 
LIGHTING 
HANDBOOK 
1952 


does it 
pay to be 
old fashioned? 


No . . . not if your product isn’t the latest 


design and best of its kind. Yes. . . if you Prepered by iechaical committecs, this 967-pege lighting 
do business by the cherished standards of ompendium contains 14 sections of lighting practice, theory and 
calculations Appendices Manufacturers’ Reference Data 


worrying about your customers’ needs and 


655 photos, drawings, lighting tables, charts, graphs, to help 
. problems, and then giving him a better you solve tough lighting problems 
answer than he expects. Some people will If your problems are lighting problems, don't be another day 
without the new LES. 
| tell you SOLARLITE creates and builds out- 
standing fixtures . . . but that’s not what's 


1E.S Members: If you have not ordered, your specisa! member 
copy is only $5.50 now 


kept us in business. The simple secret of 
}| our 50 years in lighting is because we have 
| always sold performance. Find out how 
| SOLARLITE can perform for you. 


ORDER NOW! 


Publications Office 
| SOLAR LIGHT MANUFACTURING CO. 


1357 S. Jefferson Street, Chicago, Illinois } 


LIGHT PATTERNS AS VARIED AS NATURE 


Versatility and shallowness are designed into this new Sunbeam 
Visionaire, the L1780 Series. Because of its shallow, 4's” depth. 
it may be mounted flush on the ceiling, providing better lighting in 


low ceiling areas. Pendant mounted in high ceiling areas, illumina- 


tion at maximum efficiency is achieved. Used in conjunction with 


spotlights (for warm hues). an endless variety of patterned arrange- 


ments is possible for large offices, stores, lobbies and public build- 
ings. Available in fluorescent and slimline, 48", 72” and 96” nominal 


lengths. Write today for bulletin No. 684 for complete information. 
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@ One stock of Jefferson Mercury 
Lamp Transformers meets most of your 
outdoor lamp installations. Less money 
invested, less bother in ordering—be- 
cause with a few Jefferson Adaptors on 
hand you can mount on wall, post or 
pole-top. And this Adaptor fits any 
pole-top from 2'2” to 4” diameter. 
Available for multiple or series 
circuits, 


Single Piece Drawn Steel Case 
Compact drawn steel case sheds water like a duck. Besides being hot- 
dipped galvanized, they have the new “Dur-A-Gray” weatherproof 
finish—not just weather-resisting. 

Attractive Gray Color 


The color is a rich gray that harmonizes with other 
equipment or any background. Write today for Bulletin 
521-5 containing all necessary data for correct trans- 
former selection. 


JEFFERSON ELECTRIC COMPANY 
Bellwood, Illinois 


JEFFERSON 


MERCURY LAMP 


TRANSFORMERS 
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Sylvania’s new line of re- 
cessed troffers has been de- 
signed around a basic unit to 
offer you the last word in 


flexibility 


Svivania troffers can be 
nstalled separately of in 
Continuous rows to meet 
practically any intensity re 

nrements. leneth of row 
ing construction, or ar- 


chitectural style 


S\lvania troffers are fin- 
ished in hard-baked Mira- 
coat enamel on Bonderite 
treated steel Available with 
either standard or instant 
start ballasts 


FLUORESCENT TUBES Ful 
TURES. SIGN TUBING WIRING 
DEVICES LIGHT BULBS RADIO 
TUBES TELEVISION PICTURE 
TURES ELECTRON PROD 
UCTS. ELECTRONIC TEST 
CQUIPWENT PROTOLAMPS; 
TELEVISION SEIS 


New Troffer Spot Lights, too 

New Sylvania spots and cor- 
ner boxes are also available to 
accent your ceiling lighting pat- 
terns. These spots, readily 
placed at strategic locations, 
harmonize perfectly with adja- 
cent troffer shieldings. 


Fully guaranteed 

Remember, all Sylvania trof- 
fers are covered by the broadest 
evarantee in the industry. This 
includes lamps (when Sylvania 
lamps are initially installed), 
ballasts, starters, and wiring for 
a period of an entire year. For 
detailed data about this new 
troffer line, be sure to mail the 
coupon NOW! 


Make a note of this emblem! It's 
your guide to a Qualified Lighting 
Contractor who is fully equipped 
to give you complete cooperation 
in working out your electrical 
plans. 


~~ 


SEE THE VARIETY 
OF SHIELDINGS NOW 
OFFERED BY 
SYLVANIA TROFFERS 


<< 


Basic Sylvania Troffer with louvered shieldi 


NEW FLEXIBILITY AND LIGHTING EFFICIENCY YOURS WITH 
NEW SYLVANIA TROFFERS! 


45° x 45° Louvers 

for class- 
rooms, offices, and 
many types of 
stores. This shield 
ing available with 
open or closed 


ends. 

Twinlite . . . an- 
other interesting 
diffused lighting 


shielding, avail- 
able with open or 
closed ends. Ideal 
for reception 
rooms, hotel lob- 
bies, and display 


~ 
ng. 


Albalite . . . pro- 
vides attractive dif- 
fused lighting for 
scores of applica- 
tions. Comes in 
both open- and 
closed-end frames. 


areas 
Curved lens... J 
available with = 
closed frames only. 
Provides an ex- * 
tremely attractive 
light source where 
less contrast is de- 
sired 

Plastic . . . comes 

with closed frames 

only. Sturdy, ex- | 

tra lightweight 

shielding for soft, | 

diffused recessed 

troffer lighting. 


Sytwania Electric Products, Inc 
Dept. .-4008, 1740 Broadway, 
New York 19. N.Y 


Name 


Please send me illustrated folder describing the 
new line of Sylvania Recessed Troffers. 


Street 


r 
! 
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The RLM Standards Institute Announces its 


1952 ENLARGED EDITION 
of the RLM Specifications Book 


USEFUL 
Lotest RLM Lighting Dete: 
Coethcent of Uthzaton Tables 
Light Orstribution Curves 
Typecal Reflector Shapes 
UP-TO-DATE 
Twe New RLM Specifications 
Ne. 4 RLM 300-1500-w Porcelain Enam- 
eled Reflectors for High Mounting 
Ne. 40 RLM 300-1500-w Aluminum Re- 
flectors for High Mounting 
HELPFUL 
Clarification of Bellas! and Slimiine 
Lemp on 
Nes. 5, 6 RLM 48° CLOSED END UNITS 
two and three-lamp 
Neos. 9, 10 RLM 48° OPEN END UNITS 
two and three-lamp 
Nes. 22, 23 RLM 48° | WO.LAMP UNITS 
with — SHIELD open and 
closed e 


Nes. 7, me RLM 60° TWO-LAMP UNITS 
open and closed 

Nes. 28, 29 RLM 72" OPEN END UNITS 
two and three lamp 

Neos. 30, 31 RLM 96" OPEN END UNITS 
two and three lamp 


AUTHORITATIVE 
Revisions of end Additions to 


RLM DOME REFLECTOR 
RLM DEEP BOWL REFLECTOR 
RLM ANGLE 
REFLECTO! 

18 GLASSTEEL DIFFUSER 


INFORMATIVE 
Eosy-to-Reod, Illustrated “Story of the 
LM Lebel”: The need for standards in 
Industral Lighting History of the RLM 
institute the RLM Inspection and 
Certification Program works The Im- 
portance of Enamel ete 


Published as a contribution to the advancement of the Science of 
Indusirial Lighting, and as an aid to everyone who buys, sells, 
recommends or specifies Industrial Lighting Equipment. 


You are invited to obtain your compli- 
mentary copy of this latest reference 
work on industrial lighting equipment. 
Architects, lighting engineers, electrical 
contractors, etc. recognize the RLM 
STANDARD SPECIFICATIONS BOOK as an 
authoritative aid in the specification, 
recommendation and purchase of indus- 
trial lighting units. It is the only indus- 
trial lighting book which helps evaluate 
lighting units in terms of illumination, 
construction and performance standards. 
Further, the rim Specifications Book 
provides ready-made specifications which 
assure industrial lighting units that meet 
approved minimum standards of quality. 


The 1952 Edition is designed to be even 
more helpful. It contains newly-approved 
specifications and latest revisions, and 
for the first time, valuable coefficient of 
utilization and light distribution data. 
Thus the user has at his fingertips the 
complete picture on each RLM unit. If 


STANDAR 


your work is concerned with industrial 
lighting equipment, a copy of the 1952 
Edition RLM SPECIFICATIONS BOOK is 
available to you without cost or obliga- 
tion. Write rim Standards Institute, 
Suite 89% 326 West Madison Street, 
Chicago 6, Illinois, for your free copy. 
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CATALOG #49 


No one fixture solves every 
incandescent lighting problem — but the 
complete GUTH Line does! 


May we send you a copy? 
IT’S FREE! 
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